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PROCEEDINGS
(9:35am.)

MS. WOLFMAN: Good morning. | would liketo
welcome everyone to our third day of the standard market
design conference.

MR. FERNANDEZ: | was enjoying someone €lse being
the one who had to tell people to go their seats. It'sthe
third day. | think we're going to have a sesson this
morning on market mitigation and one in the afternoon on
minimizing cogts of implementation of sandard market design
which primarily will ded with softwareissues. We're going
to use the same basic format as we've used for the other two
days, which isthat well sart out with brief opening
satements. Well try and work in abreak and alow some
time for questions from the audience a the end.

Andrea Wolfman is the moderator for this
morning's panel on market mitigation.

MS. WOLFMAN: This panel has arather broad range
of topicsto tak about. We are going to spend about half
the time talking about the generd principles that should
guide market power mitigation. And well use, as our focus,
a strawman discussion paper that has been released and
shared with the panel that proposes some principlesto be
used in the design of market power mitigation measures.

WEell dso focus on some more specific questions
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we've asked the panel to talk about. These questions are
what are the structural eements that should be built into
the andard market design to mitigate sgnificant market
power. There are techniques such as demand response proxy
caps, lidbility mug-run provisons. We hope to identify
these and others that are important to be in the design of
the markets from the beginning.

We want to talk about how effective these arein

mitigating market. Do the exiging techniques that have

been used need to be altered or augmented, and what are some

of the best practices.

Then we want to ask the important question. Is
it sufficient to mitigate market power through just the
design of the market, or do we need additiond mitigation
tools. And if additiond tools are necessary, what should
they be. And importantly, what specific conditions or
events should trigger these mitigation tools.

Then we hope to also talk about what standards
should be used to determineif the mitigation measures are
effective and at what intervas they should be reexamined.
So we've got alot to cover. We hope welll have agood
discusson, as with the other panels. During the
conference, we hope to reserve time at the end for questions
from the audience and well have a break at an appropriate

time.
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Following our style from the past, what we will
doisI'll introduce the first pandlists. If each pandist
could introduce yoursdf and give us abrief presentation of
your overdl views, and then wéll go into more specific
discusson after that. Let's begin stage left with John
Hilke from the Federa Trade Commission.

MR. HILKE: Thank you. | knew | was ether going
to befirs or last. SosncelI'mfirst I'll have to tell
you that Allen Maosher stopped me in the hal and asked me
for my main three points, and | said, sort of pargphrasing
something from the red estate business, structure,
dructure, structure. Let me Sart by saying that my views
today are my persona views and don't purport to be the
views of the Federd Trade Commisson or any individud
commissioner. And that dlows meto say lots of things|
probably wouldn't otherwise say.

| think my role here today is sort of asthe

vidting advocate for sructura remediesto existing

horizond market power problems. The antitrust paradigm, as

you probably know, isif you get the structure right, then
you can let the market go forward with out much intervention
aslong as you take care of anticompetitive mergers and
anticompetitive practices.

The FTC Staff has filed a number of comments with

FERC and with severd of the states, dl of which 0o back to
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the theme that structura remedies to market power problems
are generdly better than behaviord remedies, in part
because the structura remedies directly affect the
incentives and aso because behaviora remediesrely on
detection and proof which are quite problematic in an
indugtry, like eectricity, where so much is done on ared
time bass. My persond view istha historica conditions
in the dectric power industry arefairly unique. Probably
every industry saysthat but in here in thisindugtry, weve
had a gtuation where for 70 years, there basically wasn't
any antitrust review and therefore alot of things happened
gructuraly which probably wouldn't have happened if
antitrust had been gpplied during that time period.

So we gart with apogtion in thisindustry
which is quite different, thet is, that there very well may
have been lots of mergers which create existing market power
dtuations. So | think we come down to basicdly three
policy questions.

Firdt, how much exigting horizontal market power
isthere in generation. Second, how can existing market
power be separated from security rents, and third, what
should be done, if anything.

So far, the responses to these questionsin the
various states and here at FERC have sort of ranged from

let's do behaviord rules anvway to structurd reforms sound
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like agood ideato let's give up and just go with

traditiona regulation. Some of these responses may not be
idedl from the perspective of consumers or consumption or
competition.

Let me make three quick additiond pointsin
terms of introduction. Thefirg isaplearedly to
recognize that while divedtiture is probably the sort of
premier structura remedy, lots of other things are dso
effectivdy structurd remedies, indluding things like
getting rid of transmisson bottlenecks and trying to remove
obstaclesto rapid Sting decisions.

The second isto urge people to continue and grow
the recognition that wholesde and retall competition are
closdly related to each other and in particular, as FERC
thinks about standard market design, | don't think it's
ingppropriate for it to mention things that ought to be part
of gandard market desgn which FERC can't directly control
itsdf. That is, to recognize that there are things which

the states have to do in order to make these markets work

properly, and | don't think FERC should shy away from saying

those things.

The third and last oneis to emphasize that on-
going atertion to structura remedies can do alot to take
care of past or existing market power aswell as head off

new market power, dl to the benefit of consumers and to
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competition generdly.
Thank you.
MR. PATTON: Good morning. My nameis David

Patton. By way of background, | serve as the independent

market advisor for ISO New England and the New Y ork 1SO.

And my firm has been retained as an independent market
monitor for the Midwest 1SO.

| found mysdlf, as | read your paper, impressed
with anumber of ingghts that are in the Strawpaper, and in
trying to develop comments, I've pretty much found it
impossible to figure out how to say anything in three
minutes other than my name.

But what I'm going to do is make a couple of
points and hope that our discussion leadsto | think some of
the more interesting indghts that are relevant to the
market power discusson. | hope wewould al agree on this
pand that the most fundamentd provison for mitigating
market power relates to maximizing the use of sructurd
elements of the market to mitigate market power and soin
that redlm are minimizing barriersto entry for transamisson
and generation. | think one perhaps overlooked important
element is creating the right incentives for those thet are
operating the system to not be overly conservative in how
they operate the transmission system because to the extent

that vou can increase the utilization of the transmisson
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system that only in the very short term without investment
may mitigate the market power that may exist in various
locations.

Asfar as market design, | think there are some
important dements. Onething | agree strongly with in the
paper was the relationship between market design and
potentid market flaws and market power and the fact that
market flaws can create market power. They can dso makeit
extremdy difficult to detect and mitigate market power.

I'll give you two quick examples of that. Pay as
bid versus market clearing prices. | think we presume when
we say that supplierswill bid their margind cods that
you're talking about a market clearing price mechaniam. |
think there's generd consensus that that's preferred but
even in market clearing price markets, like alocationa
margind pricing system, there are often Stuations or rules
that alow for digpaich of generation out of merit to
resolve certain rdiability criteria. If that's done
extensvdy, you have to understand that the generators who
care being cdled out of merit are now in apay-as-bid sort
of world. And the only way for them to achieve the market
clearing price isto raise ther bids, which makesit
difficult then to distinguish between market power and pro-
competitive behavior. So minimizing the pay-as-bid aspects,

even in amarket that's fundamentally market-clear price-



spaced, isimportant.

A second dement that | would identify in the
market desgn ream is having efficient reserves markets.
When we talk about prices being set in periods of shortage,
what happens in periods of shortage isthat you get short of
reserves before you're short of energy. And if you have a
market design that doesn't optimally select your reserves
VErsus your energy, you can get price spikes happening much
sooner than they ought to be, which sends artificia price
dgndsand may give increased incentives to withhold.

Asfar asdiscussng sructura elements,

Sructurd mitigation versus mitigation toals, | think it's
extremely difficult to separate those two. And the last
quick example I'll give of that iswith regard to economic
withholding. Generdly, you can mitigate economic
withholding with some form of bidding restriction or
flexibility limitation, S0 some of those might look like
market design dements. Likeif | told generators thet they
could submit one bid every sx months, that would be pretty
effective because if they wanted to raise their bid priceto
take advantage of short-term opportunity, they would incur
tremendous cogts in dl the other hours. But then you have
vey amilar mitigation measures that limit flexibility but

they are triggered on the presence of certain conditions and

| think that's far less onerous. 1t looks like a mitigation
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toal rather than a design dement, but they're redly the
samething.

So inthe context of our discusson, it may bea
little bit difficult to differentiate the sructurd
mitigation from mitigation tools. But | look forward to the
discussion of these issues.

MR. BOWRING: Good morning, I'm Joe Bowring,
market monitor for PIM. As David sad, it'stough to talk
about any of this guff in three minutes. But | will try to
address some of the issues raised in the paper and some of
theissues raised in the question. And then, as Andrea
said, we can get into it, once I'm done with the three
minutes.

Thefirg point here iswhat we are redly about
IS, even though the name of the pand is market power
mitigation pand, what we are redly about obvioudy is
compstition. And what we al prefer isthat what were
about is creating competitive markets. Speaking for mysdf,
a leadt, | prefer not to haveto do thejob | do. But it
Is necessary and it will probably be necessary for the
foreseeable future.

Not to get too detalled, but | think where we
have to gtart is we have to start with aclear definition of
market power. There arelots of definitions floating around

but | think the Smple best economic definition is where we



have to gart. Then the question becomes what leve of
market power is acceptable. That's aregulatory decision,
but the definition of market power is Smply when the
margind cogt of the margind unit is equd to the market
price, it'svery ample, it's sandard economics. There's
not redlly any room for debate about that.

What the debate is about is whether or exactly at
what levels of market power and actua practice are
acceptable. Of course, defining margnd cogt is never as
smpleasit gopears. In addition to being short run,
margina costs includes aspects of opportunity costs for
limited run hour units and things like thet.

The god of market desgn and any additiona
mitigation measures should to, first of dl, incent

competition. And as John pointed out, the point of

wholesde market competition is not so much the stand done.

It's dso market competition. But to facilitate retall
comptition it's important to remember the links between
those to markets when we're thinking about how to ensure
compsetition in the wholesde markets. It's an addition to
eliminate the incentive to exercise market power and
ultimately to remove the ability to profit from market
power.

Just to quickly review what | regard as some of

the kev structura dements of a sandard market desian that
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tendsto inhibit the exercise of market power, the first
coming from PIM is obvious but dill | think criticd. |
had the good fortune to inherit what | regard asa quite
good market desgn when | got to PIM. Sothefirgisa
transparent, bid-based, security constrained spot market
with locationd pricing. We can tak about it, dthough |
won't right now, why each of those isimportant.

Another key feature isthat the that the market
rules have to permit easy imports and exportsinto, for
example, the energy market. If the rules, for whatever
reason, make it difficult to import, it has aggnificant
impact on the extent to which competition can occur,
particularly in times of high demand. The spot market dso
must be asflexible as possble. Market participants should
have the financid choice to make any sorts of contractua
arrangements they want, whether it be 100 percent riance
on the spot market, or 100 percent hedging, bilatera
arrangements or buying on the spot market.

One feature of the PIM energy markets that's been
in place from the very beginning as part of theinitid
filing for market rates was athousand dollar price cap, a
thousand dollar offer cap to be technicaly correct. That
ultimately was an arbitrary decison. It clearly wasnt
based on avaue of lost load or any other cacuation. It

was seven or eiaht times the hiohest maraina cost. It was
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higher than anyone could imagine the price ever getting and
seemed reasonable for that very reason. In fact, it has
stood the test of time and empiricaly we have seen in PIM
over the years of having market-based rates that that offer
cap has been conggtent with permitting high prices,
permitting price spikes, not permitting over-recovery and
as0 been congstent with generators recovering fixed costs,
and in fact in many cases recovering more than the required
fixed costs. Soit'sworked. It'sworked as an ultimate
backstop for demand which can't defend itsdf in the absence
of PSM and it now has an empirica base.

One other key eement obvioudy of PIM's market
power mitigation, something which is not directly done by
the marketing monitoring unit, is the way in which we
address locd market power. Again, when the origind
utilitiesfiled for market-based rates in PIM, they found
that structura conditions were such that competition looked
adequate in PIM as awhole, but we were very much aware of
the changes in the tranamission system congestion could
result in local market power in an unpredictable manner and
thiswas dl designed in the rule which permits PIM to cap
the offers of generators a margina cost plus ten percent
when that exigts. And aso, and it is not dways wdll-
recognized that those generators get paid the higher of the

actuad LMP or ther maraina cost plus ten percent. In
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addition, it's possible to negotiate ways around that.

In fact, as Craig will probably mention, one
thing we look at islooking t, in effect, the option vaue
of the ability to run that we are requiring generators to
provide. There are additiona, more sophisticated waysto
look at, but nonetheless | think that's a central piece of
PIM's market rules.

Without going through the others in detall right
now, well get to that. | would just add that one of the
things PIM has done to add markets incrementaly and weve
been careful to evauate the likely competitive conditions
in new markets as we have them. Aswe entered the
regulation market, we analyzed that and it was clear
dructuraly that there was a great ded of regulation
capacity and that the conditions were likely to be
comptitive.

The next market were introducing is a gpinning
market. The spinning market is actudly fixed. What we
found isthat there are parts of the spinning market which
don't gppear to be competitive and the market desgn which
were actudly going to file will reflect that. There will
il be some cost-based dementsin that. 1t makes sense
to think about it before you introduce the market instead of
amply assuming that competition will occur.

Findly, the reactive market is unlikdy, in the
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near future, to be cgpable of being competitive at all
amply because of the underlying physicd facts about that.

Thank you, | ook forward to this discussion.



COMMISSIONER BREATHITT: Alice, can| just ask
Joe to repeat his definition of market power? | got down to
when the margind cost equds.

MR. BOWRING: Firg | sad it wasgoing to be
very clear, then | probably mumbled it. Market power isthe
ability to raise price above the competitive levd. The
compstitive leve is defined to be the short-run margind
cost of the unit setting the price in the market.

MR. ROACH: Good morning, everyone. I'm Craig
Roach with Boston Pecific Company. Boston Pecificisa
consulting and investment sarvicesfirm. Let me begin with
commenting on the strawman paper. | thought it was a
congtructive presentation, a balanced presentation. There
are severd principlesin that paper that | can agree with,
principles such as mitigation should be prospective, not ex
post. That we shoud worry about sustained market power,
not temporary market power. That price responsive demand is
key, and that if we get it we will be able to lessen our
mitigation efforts. And that when we assess market power,
we must take account of scarcity value, opportunity costs
and risk.

| come to thistopic of market monitoring and
mitigation trying to be very much aredid. | understand
the politica redity that if we're going to retain consumer

confidence for at least alittle while, we're goina to have
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to have avery strong market monitor, and that's going to
include specific mitigation measures. But | hope aswe
design those mitigation measures we keep in mind other
redities. And the most important of those other redities
isthat if we do thingsin mitigation that dow or sop
investment in supply or demand-side response or transmission
and gas infragtructure, then were going to harm the very
consumers that we're trying to protect.

But with dl thosereditiesin mind, let metry
to make afew congructive suggestions on the three types of
mitigation that were mentioned in the strawman paper, then
one broader point on assessing market power.

Thefirg of the three was alocationa offer
cap. Thisisan attempt to protect againgt load pockets. |
think it would be best and | think Joe just mentioned this,
to view that right asacdl option. That means thet the
RTO would have theright to call on that unit at a pre-
specified price. 1t would be great if those prices could be
determined comptitively, not day to day but through some
sort of competitive negotiation, RFP, something like that.
And if there are caps placed on that price, it would be good
for those caps to reflect the ways to get out of that load
pocket. That is, to reflect the cost of building
transmisson or new generation that would diminate the load

pocket concern.
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Hndly, one caution. It'sgoing to be red
important that we stay disciplined and only apply thisto
load pockets. Let's not apply thisto broad geographic
areas.

The second of the three is a maximum offer cap.
| liketheidea of characterizing it as a proxy for demand
response. | think we can work with the $1,000 bid cap that
has dready been in place in the Eadt.

But a couple of other things. Oneisgnceit's

aproxy for demand response, it should work its way out as

we get demand response. In other words, that cap should go

away, if we reach a certain threshold of demand response, a
number of customers, a percent of peak load.
| think aso we should be wary after a couple of
years with this price cap if that price cap itsdf is
stopping demand response, and we should be prepared to
increase the cap. Findly, | would only use capsin markets
that have capacity requirements that create capacity value.
The third type of mitigation is bidding
flexibility. Again, thisone | would do only in markets
with a capacity requirement. Here I'd like to think, and |
think it would be best if we thought in terms of aprice
screen, not aprice cap. Every time | went out to talk
about an exact screen, | found that thisisredly difficult

terran. Heréswhat | would suaoest. Thisis somethina we

503



redly don't want to do in this morning's sesson or on the
back of an envelope.

I think what we want to do is have the Staff
request technica papers, papers that would make an explicit
proposa for aprice screen. Secondly, state what that
proposal is meant to achieve, and that's redlly
enlightening. Third, illugtrate the implementation of that
screen hopefully with the red world data on one of the
established markets. Then we could have another technica
conference, nonadversarial. Let'sair that out.

Thisisredly, redly difficult. It's not about
being smart. It's not about being specid. It'sjust
tough.

Now the screen isimportant because | would like
to see that screen become tied to any allegations of market
power abuse. What | mean by that is, first of dl, I'd like
to see a safe harbor established. If that screenis not
broken through, everybody'sin a safe harbor. There will be
no alegations of market power abuse. | think that's away
to make thisdl progpective in its enforcement.

Secondly, in terms of the process, it would be
great if we could take any dlegation, have it done in 60
days. | think that process should have due process. That
means if someone is charged, they have aright to respond.

And in order to respond, they have access to evervthina that
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the market monitor used to make the dlegation in the first
place.

| think the methods of looking a market power
should include the right definition. And as the stravman
paper suggests, again, must take account of scarcity vaue
opportunity cogtsand risk. And if there's anything
structurd, if we need a structura tool to assess market
power, again, turning to the strawman paper concern with
confusing scarcity with market power, | ill have concerns
with atest based on SMA. If the Commission would like to
tighten the test, move from hub and spoke, I'd redly prefer
that you borrow the concept of economic capacity from the
merger test that you use, the delivered price test that you
use.

And findly, one find comment, thisisjust a
hope of mine that with dl these tools in the tool box of a
market monitor, | would redly hope that it would be
unnecessary to have the refund condition first introduced on
November 20th. | think these toolswill be enough. And |
have some red concern, getting back to my second redity,
that a refund condition that's not defined as well asthese
tools are would stop or dow the investment that consumers
need to get reliable, competitively priced supply. Thank

you very much. 1'd be happy to discuss any of thislater.

CHAIRMAN WOOD: Just before vou hop on to Scott,
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on number 2 and number 3, use them only in markets with the
capacity requirements that you said create something?

MR. ROACH: Cresate capacity vaue.

CHAIRMAN WOQOD: In other words, that the tradeoff
islikein ICAP, you've got basicaly a prepayment on some
of your fixed costs. So you're linking the $1,000 price cap
not only to the demand sde but aso to the fact thet there
IS an opportunity to recover some of the fixed costs through
the ICAP requirement? And you link the price screen to that
aswell. Tdl memorewhy that price screen is linked.

MR. ROACH: I'll tdl you what my concernis, is
that, you know, what we're doing with these screens and what
we're doing with the cap is we're to some extent
atificdly blocking volatility. And my concern
immediately isthat if you have an energy-only market,
prices sometimes have to go very high in order to encourage
investment, even if you smulate this

Weve donethisinternationdly. Weve gonein
with amodd that can ether have an energy-only market and
let the prices go where they want to go, and then demand
that that modd give us rdiability, or we put in a capecity
price. And amost every time we get better entry, lower
prices, less volatility when we have that capacity vaue.
So I'mworried if we atificidly limit volatility with a

cap or with a price screen, were just not 0oing to get
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enough investment.

CHAIRMAN WOOQOD: Okay. Thank you.

MR. HARVEY: I'm Scott Harvey with LECG. I'm
aso aconsultant. Like John, | have adisclamer that the
things I'm going to say are my fault, and they're not the
fault of anybody that | work for. Particularly, you can't
blame the New Y ork 1SO or Midwest SO for anything I'm going
to say.

Also, like John, | am aso an ex-antitrust
enforcer. | spent ten years at the Federal Trade
Commission, so | have that perspective which will govern a
couple of my comments.

| liked dmogt everything that | reed in the
straw proposal, and there were two thingsthat | thought
that maybe | could add some additional comments on that
would be useful. Thefirg, there was a comment in the
straw proposal to market rules such as port auction designs
can cregte or enhance market power by artificidly limiting
entry, preventing demand response, providing artificia
incentives to withhold. And | agree totdly with that.

I'd go further and say it's d'so important to the
market design to not place any artificia restrictions on
the generators that can respond to price Sgnds. That you
don't have zond pricing where only the generatorsin the

zone can respond, or only the aenerators that have a
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sgnificant impact. All of these things are important so
that dl the competitors can respond to high prices.

But a the same time we need to recognize that
the mogt efficient design in theworld, if | own a
preponderance of the generation behind a congtraint, you may
make the market incredibly efficient, but I'll ill have
market power and I'll fill useit. Sointheend,
efficient market design isa arting point, but as severd
people said, it doesn't solve the problem.

And | agree with the comments that the structurd
remedies are best. That's what we ought to try for. The
discussion that you've dready heard illustrates the
complexities of when you try to go to behaviord solutions.
Y ou heard dl the things that people want us to worry about.
It'svery difficult. I'm not sure you can have a standard
st of -- this set of market power mitigation will work dl
thetime. Going back to my antitrust perspective, | think
if it's an antitrust problem you're worried about in the
sense of market power, and that's why prices are high, there
ought to be specific entities that have market power and you
ought to be able to tailor aremedy that fitsit. Andif
it'sjust the high prices, then maybe you have something
that gpplies dl thetime.

Now the second theme related to market power is

thereis acomment in here but not in the straw proposal



that noted that antitrust statutes provide for different
sandards of liability enforcement mandates and toolsin the
Commisson gatutes. And | think that cuts two ways. On
the one hand there's conduct that's not illegad under the
antitrust laws, particularly things that come out of the
existing structure eectric industry that we have to have
mitigation by the Commission before the market starts or
have amechaniam for mitigating market power that arises
from the structure.

At the sametime, | think the Commission needs to
make it clear to market power monitors and I SOs that they
are not antitrust enforcers and that if you see entities
changing their bids amultaneoudy or nearly smultaneoudly,
and it'sin ashort period of time, it is not up to the

market monitor to figure out if there has been

correspondence, but Charles James lawyers who can subpoena

telephone records and investigate that.

That if you have entities that haven't filed a
joint venture that appear to be coordinating their bidding,
that isn't up to the market monitor or the 1SO to decide if
that'sillegd. Agan, that's up for Charles James lawyers
toresolve. And | think it ought to be clear that there are
things that the 1 SOs and the market monitors ought to be
looking at. But then there a'so ought to be just, you know,

let the market ded with the antitrust divisor. And |
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think that is something that needs to be made clear. That's
al | have,

MR. MOSHER: Good morning. I'm Allen Mosher.
I'm Director of Policy Andyssfor the American Public
Power Association. | want to thank you dl for inviting me
to speak here.

| represent, rather APPA represents the nation's
2,000 or so state, municipa and local eectric utilities.
We purchase about 70 percent of our electric energy
requirements, so we really do depend upon the electric power
market to work competitively. We need to buy it from the
marketplace. I've found from experience that when markets
don't work well, we are forced by these operations to sdif-
generate in ways that may or may not make sense. If wecan
get the markets working better, then well have a better
market overall.

| think it's dso important to redize thet if we
want to have a balanced portfolio of resources that we can
buy from the marketplace and that restructuring is starting
to interfere with our ability to do so. It's become
increasingly hard for us to meet our needs to do our power
supply procurement because of the complexity of the market
and also the uncertainty, the fact that were changing dl
of the rulesis definitdy interfering with the cgpacity and

eneray acquisition plans for our members. So we do need to
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resolve some of these issues.

But we shouldn't be moving too quickly to resolve
it until weve dedt with al the problems. And as John
mentioned earlier, | asked him before we came in, well, what
are your three main points? And he said structure,
dructure, structure. | agree. We have averticaly
integrated industry that were sarting to restructure by
Separating out the transmisson portion. But we dso have a
horizontally concentrated industry with many load pockets,
with many sates that one or two utilities owns 70 percent
or more of the generation within that state.

| find it very hard to understand how were going
to make many of the market rules were proposing work in any
immediate future. Because, again, those marketsjust are
sructurdly not competitive.

A few dmple points here, | mean beyond structure
of rules. The market mitigation measures that are in the
paper, they make alot of sense. 1t sounds very good. But
thisisbehaviord. Unlesswe havetheright sructurein
place, | don't understand how we're going to make it work.

We certainly through a sandard market design can
reduce barriers to entry, can encourage new transmission,
new generaion. But again, unless we have the right
sructure coming up front, then we're going to have repesated

reaulatory and market failures across the country. And my
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greatest fear isthat FERC will impose a sandard market
design before we have the answers worked out, and you'll be
confronted with a series of Cdifornia-like problems. And
basicaly no oneis going to be able to keep up. And it

will be so overwheming that we will set restructuring back

a great cost to dl of us potentidly by years.

Let me go through alist of some of the things
that we need to get right that go beyond just the standard
market design and the market mitigation tools here.

Application of supply margin assessment or
probably the delivered price test would be a better
approach. That's critically important. Underlying thet,
you've got to have good market model. Y ou've got to be able
to understand within this building how the markets are
actudly performing. If you don't understand, you can't
expect the marketplace as a whole to understand.

Y ou need to work with the best of the market
monitors within the exising RTOs and 1S0s, learn the tools
they have, and then even have a better sense of what's going
on.

Secondly, market-based rate conditions. I'm
afrad I'll have to disagree with Craig. | think that'sa
very important backstop. And | think that we need to have a
backstop on al market-based rate sdes so the Commission

has the ahility to, based on the information it has, to
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quickly intervene. One of my greet concernsis the market
monitoring units of the ISOs are redly focused on their
particular market. They're not focused on the market asa
whole. So who's dedling with the seams problems here? We
need market monitors with a scope that matches up to the
marketplace as awhole, and that's regionad market
monitoring, not necessarily RTO market monitoring.

Next point, getting your Office of Market
Overdght and Enforcement up and running. Until that office
isin place, you don't have the tools you need to understand
even whether your policies are working. And the emphasison
making sure thet that office can do the job, that redly
understands what's going on o that you get the information
to know whether the market is performing rather than just
trust us-- Geg, it'slooking okay -- tha's criticdly
important, because you need to have early indicators of when
things are going to be going wrong.

Next, transparency of information. Customers
need information. Not just market monitors. Not just FERC
Staff. If we don't get the information out there on the
ground to understand what's going on, then we have an
asymmetricd information Stuation where entitieswith large
portfolios of generation have a pretty good idea of how the
market works, and they can, by trid and error, figure out

the best srateqy to @ther aain the maximum amount of
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scarcity rents, which theoretically is okay, or to exercise
market power, which is not okay. Smaller entitiesin
particular are at a great disadvantage, because we don't
have al the data points from around the market.

Next, more tranamission. Enough said. Weve got
to have more transmisson in the marketplace. That will
cure amultitude of ans, or a least push down the levd a
which the market monitor has to intervene.

Next, generation adequacy. | was very encouraged
by Chairman Wood's remarks recently about the importance of
keeping track of the adequacy of the overadl generation
supply within aregion. Thething that comes with that, of
course, isthe respongbility of customers, and in my case
load-serving entities, to contract forward to get the
generation that they need and to havethat online. Andin
that respect, | dso will agree with Craig that if you move
things away from the spot market, you're probably doing the
marketplace as awhole afavor by focusng on long-term
contracting.

Next, structuraly competitive markets require
governments of dl typesto use the regulatory tools that
they'vegot. And I'll say the"d" word, divestiture.

That's an important consderation. But that authority
redly lieswith the states. And | frankly don't seealot

of divedtiture, further divestiture comina. So we need to



figure out other mechanisms to accomplish the same kind of
reduction of market concentration. FERC needsto actively
useits market -- | mean it's merger authority, and that
includes generation-only mergers. Y ou need to be watching
for it, because | anticipate the industry may well

concentrate heavily within the | PP sector in the next few
years. If that happens, then the promise of restructuring

will belost.

| had some other materids, but | think I've run
long, so let me stop there. Thank you.

MS. EATON: Good morning. | haveto givethe
gandard disclamer. Firg of dl, thank you very much for
inviting meto participate in this redly important pand.

But my remarks here today are my own and are not necessarily
the position of the United States Department of Justice.

But the United States Department of Judtice, like
the Federd Trade Commission, has over the past 25 years had
adgnificant interest in the evolution of competition in
the wholesale e ectric markets, and we seem to be right now
a aredly criticd point. There's been aloss of
confidencein markets. Political winds are blowingin
perhaps a difficult direction for usdl. And soit'squite
important what policy decisons are made by the Commission.
Because of dl the price Sgnds out there, perhaps the

FERC's price 9and isthe one that will be heard the mogt.
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I'm going to jud, in the few minutesthet |
have, talk about firgt alittle bit about what we do in dl
of this, meaning the DOJ and the enforcement authorities.
The second, my one -- | had to pick one favorite thing from
the strawvman that I'll talk about allittle bit, dthough |
like much of what'sin the strawman proposa.

And then because I'm kind of an outsider to the
whole regulatory process, | think | can contribute somewhat
by taking us back to some first principles that maybe we can
touch on in our discussion during the morning.

Firg of al, what the enforcement agencies can
do best isto help stop further concentration in markets
through merger review. And secondly, to stop collusive
activity among generators or other market participantsin a
sngle level of the market. And of course there are
Stuations in which averticdly integrated company can use
market power thet it dready hasin one market to destroy
competition in a second market. And so even though that's
single firm conduct, we also have taken Section 2 cases.
The Sherman Act will bar monopolization in those cases.

But what we don't do very often istak about
just the price in amarket. And we can't make market
structures that we seein front of us better just because we
dont like the way they are. And so | want to point out

again, if there's aoing to be Sanificant divestituresin
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order to reshape the markets as we've inherited them, that's
not likely to happen under the antitrust laws.

So to step on to -- but we aso are advocates for
compsetition, and so | can tlk alittle bit about the
regulatory proposas here. And thefirgt thing | want to

say about the strawman, my favoritething isthat on a

number of occasions here, market power is discussed in terms

of dgnificant and sustained market power. And thet little
catch phrase did my heart good, because | haven't seeniit in
some of the other things that have been coming out of the
Commisson recently.

And it'simportant that we don't spend a
tremendous amount of regulatory effort looking at passive
price rises and hunting for market power in those short-term
pricerises. So | wanted to comment on that point because |
redly did fed better for seeing it.

Now I'm going to talk about some redly
overarching principlesjugt for aminute. | think it is
quite important for the Commission and for dl of usto look
a what our assumptions are about the role of regulation
here. What are we doing a avery basic levd? Isthe
gtudtion -- are the market mitigation rules that we are
trying to craft here based on an assumption that the
regulatory schemeisredly going to rarely be invoked

becauise competition is robust in most Stuations, isa
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backstop, are we assuming actudly that regulation is going

to be invoked even when market forces are acting correctly
but when prices reach some leve that we consider to be
politicaly unacceptable, sort of maybe the just part of

just and reasonable? Or are we assuming that competition is
redly not very effective? It's anice adjunct to our usud
regulatory toolbox and that we haveto redly set up a set

of regulations that are going to be invoked fairly

frequently.

The importance of undersganding which of these
sets of assumptions we are garting from isin determining
the cost of error. Becauseif wethink that markets are
primarily competitive, then the cost of re-reguldion is
extremely high. Wewill losedl of the efficiencies that
we have been trying to get from these markets over the past
20 years.

On the other hand, if we think that the cost of

-- that we are going to need to regulate in many cases
because there are sgnificant and persistent market
failures, then we have to gill think about what the cost of

the regulatory schemeis. Regulation isnot costless. It

costs money to run market monitoring. 1t costs money to
keep awar room here where we can look at prices. If were
going to do that, it's important to note the cost of

regulation and how we can do this most effectivdly.

518



But | want to say that the answers to the
questions here about market monitoring are perhaps the most
sgnificant that we're going to run across. Because if we
create good market structure and we then reimpose
unnecessary regulation within the well-structured markets,
we are going to stop efficient investment.

However, if we have no regulatory backstopsin
markets, we are going to lose consumer confidence, and
instead of de facto re-regulation, were going to have de
jure re-regulation and it's going to be along road back
from there. Thank you.

MR. GARBER: Good morning, Commissioners. Don
Garber, an attorney with Sempra Energy. Thank you for
inviting me to participate today. | hail from San Diego.
For the past 18 months I've been enduring the Cdifornia
energy criss. I've studied many documents that purport to
define and describe and quantify the exercise of market
power. | should be getting smarter by now, but | fear that
I'm just getting more confused.

| have learned one thing, however. The experts
seem to differ on what congtitutes an exercise of market
power in the short-run physicd dectricity markets.
Examination of the recent Cdifornia experience by some
anaysts has led them to conclude based on certain

samplifvina assumptions thet generators intentiondaly
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withhdld, economicdly and physicaly, substantid amounts
of power in order to raise prices.

But other analysts contend that these assumptions
aretoo ample, and they argue that scarcity and the often
perverse incentives associated with the Cdifornia market
design might explain much of the behavior of rationa profit
maximizing generators. In short, they seem to argue that
market power has not been proven to have been exercised.
And they argue that more data is needed and better
methodologica approach would be required to actudly
determine whether or not market power has been exercised.

Now | think everyone agrees that some leve of
scarcity has prevailled. And most people seem to recognize
now that the Cdifornia market desgn was serioudy flawed.
But the question for meis, would a better market design or
even the best market design have made a measurable
difference under these circumstances? And | believe the
answer must beyes. | think that because | think behavior
followsincentives, and | think thet the Cdifornia market
design sysematicaly incented suppliers to undermine the
grid operator and the market-based protocols that the grid
operator was trying to use to preserve reliability.

Thusin my judgment, the firdt line of defense
agang unexplainable prices which may or may not have been

caused by an exercise of market power or some other variant
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of market manipulation, gaming or inefficiency, isan RTO
using awdl designed market coordination protocols much

like those that are encompassed within the stlandard market

design and that you're contemplating for an upcoming NOPR.

Secondary tools like circuit bresker caps maybe
at $1,000 a megawatt hour, and offer caps or contracts for
differences to mitigate locationd market power | think will
have to be part of the design certainly until demand
eadticity isgreetly increased. But there will never bea
subdtitute for an efficient, centraized coordination of the
short-run physica markets.

| think the peculiar physcs associated with
electricity requires the short-run coordination and | don't
expect that to change anytime soon. | say this because |
believe that a good market design will actudly incent
market participants to maximize ther profits by expressng
their true economic preferences to the grid operator, and
that they will then follow the operator's ingtructions that
are based on those preferences.

A bad design like we have in Cdiforniaactudly
forces suppliers to speculate about the market clearing
pricesto avoid price discrimination. So they dont tell
the grid operator what they redlly want to do and what their
economic preferences are.

A 0ood desian creates operationa transparency to
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minimize misrust and brinksmanship. In Cdifornia, weve
had low grade guerrillawarfare between suppliers and the
grid operator.

A good design digns prices paid to the vaue of
power received 0 that the grid operator will not panic
eadly and resort to out-of-market transactions. In
Cdliforniathe grid operator knew that the prices and the
markets hed little to do with the underlying physics and
redlity that it had to ded with. So when supply started to
tighten, it quickly had to abandon the market-based
processes in favor of command-and-contral intervention.

And agood market desgn will enable market
monitors and regulators such as yoursdf to understand the
price formation process. Why prices are high, for instance.
So that you can focus quickly on red problems as they
manifest themsdves, and so that you can defend the results
from the market if you believe the market is functioning
properly, and so that you can make the legd findings that
you are called upon to make that prices are just and
reasonable.

Thank you.

MR. POPOWSKY': Good morning. I'm Sonny Popowsky.

I'm the consumer advocate of Pennsylvania, and | want to

thank you for inviting meto participate in this morning's

sesson. | perhaps do have a somewhat different perspective
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than alot of the pandigts here today or alot of the
people you've heard from in the last couple of days.

My god is not necessaxrily to achieve the
perfectly competitive market that requires the least market
intervention from ether you or from the market monitors at
aplacelike PIM. My god isto try to achieve the best
elements or combine the best dements of competition and
regulation that's most likely to produce universaly
avallable reliable service at just and reasonable prices.

Now having said that, | believe that one of the
most important means to achieve my god is by developing a
competitive wholesale market thet is as free as possble
from the exercise of market power. Asa practica matter,
though, | think thet it will be difficult to diminate al
vestiges of market power in awholesale market where at
least some buyers have an obligation to serve, and where as
apractica matter, at least some retail customers will not
be able to just say no to extraordinarily high prices. Or
as Joe Bowring just put it, where demand can't defend
itsdlf.

So, for example, | would be reluctant to
eliminate the kind of overal price cgps and must-run unit
cost-based caps that we have in PIM, unless | could somehow
be convinced that there are other equdly reiable

assurances of protectior to prevent excessve prices for
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retail customers.

| would dso say that even in the best market
design that we can come up with, | think there will dways
be a need for careful market monitoring, and at least the
possibility of future mitigation measures to address the
exercises of market power that we haven't yet thought of.
If we learn nothing € se from the Enron debacle, it seemsto
me that we ought to a least learn humility. That is, we
redly can't think of everything in advance.

Now with al those cavests, | basicdly agree
with nearly dl the principles that are set forth in the
strawman proposal that we've been asked to address.
Clearly, participating in atruly independent SO with bid-
based transparent marketsis a necessary but not sufficient
dart to the eimination of market power and the creation of
competitive markets. | dso agree that developing demand-
Sde response wherever possible will have amgor beneficid
impact on the creation of markets.

| dso agree there's no question that structural
solutions and rules that are set forth clearly in advance

are vastly superior to after-the-fact price mitigation. |

guess | aso would like to see Joe Bowring and the PIV MMU

be sort of like the Maytag reparman intheold TV
commercidswho, you know, is monitoring the market, but

sure enouah, he finds that the desian is workina as
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anticipated 8,760 hours ayear and 8,784 hours on leap
years. But again, that doesn't mean that | would diminate
the market monitoring function.

Now | do have some dight disagreements with a
few of the dementsin the strawman proposd. |, for
example, when you say that market power must be significant
and sugtained in order to have intervention, | would say it
should be sgnificant or sustained. | think you can, you
know, dash my throat quickly or | could die adeath of a
thousand cuts, but in elther case | think you need to have
market power mitigation that can ded with both of those
problems.

I'm as0 concerned with the suggestion that in
the case of mugt-run units that prices would somehow be
based on scarcity price sgnds rather than the kind of
cost-based, higher of cost or LMP price that's used in PIM.
And I'm aso concerned about setting the price caps at the
vaue of logt load.

But generdly, asl sad, | think the strawman
proposd is an excelent proposal, and | look forward to
continuing to discuss that and other issues as we go forward
this morning.

Thank you.

MS. WOLFMAN: Thank you. Why don't we begin with

adiscussion at what seems to be the beainnina, is the
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definition of market power. And let me ask the pandidsif
you agree on the definition of market power that'sin the
strawman proposal and Joe Bowring used, or isthe
disagreement redlly on not the definition of what
congtitutes market power, but when should the government
intervenein its exercise.

We can gart a one end and work our way down if
we want.

MR. HILKE: | likethisbeing ableto go first
dl thetime. Sure. | think there's general agreement on
the definition of market power in the sensethat it's
rasing price above the competitive levd. And dsoto the
point that if you look at short-term transactions versus
long-term transactions that the competitive level might be
different in that sensein that variable cogts, basicdly
the longer you go out, the more costs become variable. And
S0 you come something close to average cost pricing if you
go out far enough.

So | think with those cavests in mind that
there's probably going to be general agreement.

In the sort of out-of-the-price category, there
are aso concerns about levels of innovation and service.
Y ou can in fact keep the prices the same and make the
service worse and worse and effectively raise price.

Generdly in antitrust, we think about price aswdl as
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innovation and service levels. But other than that --

MR. PATTON: | would generdly agree with the
definition. |1 think on the Sgnificant and sustained issue,
it'simportant to recognize that the leve of voldility in
thisindudtry isfar greater than in most indudtries, and
it's due in part to the nature of the commodity.

And | would suggest that part of the reason you
care about the sustained aspect is because sustaining market
power makes it more Sgnificant. And so perhaps thinking
about the sgnificanceisredly the key issue. If | were
to tdl you that haf abillion dollars in market power
rents were extracted from the New Y ork market, it's not
entirely clear to me why you would care whether those were
extracted in the course of aweek or in the course of Six
months. And | think in fact the nature of market power in
these indudtries lends itsdf to the largest risks being the
relatively short-term but extremerisesin prices. And that
goesto how can you effectivey mitigate. | think that has
led us in some of these markets to mitigation thet is not
very onerous, that seeksto look for very sgnificant events
before mitigation kicksin.

But the other eement, though, that | think is
somewhat misunderstood is the scarcity issue. Andthat is,
do generators haveto rase thelr bidsin order to get to a

scarcity price, aprice that economists would arqueis
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efficent? And | think the answer to that isno, aslong as
you -- and | think you acknowledge thisin your paper -- as
long as you incorporate dl factorsthat are rdlevant in
margind cogts and don't limit margind coststo varidble
costs, because if you incorporate unit-specific risks and
opportunity cogts, you do have resources in every market
that will be a extremely high levels, $1,000, for example.
So that by setting prices a the marginal costs of those
generators, you do get the scarcity pricing that you're
looking for.

Inthelong run | think there are Stuations
underneath that level where demand would set the price, and
that actudly isamore accurate price Sgnd.

MR. KELLY: David, aquick follow up. Yousad
that the main risk isfrom prices that are very high. That
certainly getsthe most publicity and attention. But as
Alan Maosher was saying earlier, there is concentration
locdly in the industry.

If you have just afew firmsthat are sdling
power which in a competitive market might be at $30 a
megawatt hour but are slling it a $33, aten percent price
increase, wouldn't make any headlines necessarily. But do
it every hour of the year, wouldn't that be perhaps as great
arisk but one that wouldn't get as much atention?

MR. PATTON: Wadl, theredity isthat it's
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redly hard to do that. Theredlity isthat the supply

curve under most load levelsis extremdly flat. And so
trying to raise prices sgnificantly would involve alarge
amount of withholding, and if that's going to be
accomplished by multiple competitors, it impliesalevd of
cooperation between the competitors that's not easy.

And the reason it's not easy is even with three
or four competitors under most load levels, you have alot
of
excess capacity, and that excess capacity, the suppliersin
those periods, thereés alevd of trust in what your
competitor is doing so that you don't bear the brunt or bear
the mgority of the costsin trying to accomplish what
you're suggesting.

What we found in our monitoring and andyss of
the Northeast markets is that the prices under most |oad
levels are extremely competitive. Where you can get
sustained market power over many more hours is when you have
transmission condraints that are binding frequently that
isolate relatively small areas. And those clearly need to
be addressed in a more aggressive fashion than the market as
awhole.

MR. ONEILL: Could | just ask as people address
the 9gnificant and sustained or as Sonny said, sgnificant

or sustained, to attempt to quantify what that means?
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Becauseif you'rein apogtion like the Commisson, you
could live with that and maybe have never done anything in
Cdifornia or maybe have intervened very early in
Cdifornia. And the question is, in your mind, what does
ggnificant and sustained mean in terms of when the
Commisson should intervene and where?

MR. PATTON: A quick comment. Inalot of
analyseswe look at afive percent priceincrease that's
over the course of ayear, and that could be a starting
point that might be too low. One difficulty of trying to
address the low-level market power that occurs over many
hours is there's a sgnificant amount of uncertainty in the
measurement of margina costs so that when you try to
identify market power in atypical hour, prices are $50
versus $53, there's a tremendous amount of uncertainty in
trying to cal that market power. So | think in application
itsdifficult totry to --

MR. ONEILL: Sol think you're sort of agreeing
with what Jade said. Y ou have to watch the cost of making
errorsin your andysis. There's atradeoff, and we know we
can't get it exactly right. So the question is you haveto
make an error assessment in intervening in these markets.

MS. WOLFMAN: Let mesay aswe go. Wedon't have
to go down the row, and to get alivelier discussion, why

don't we say if vou want to respond and iump in, raise vour
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card and you can react to the point.

(Laughter.)

MR. BOWRING: | would like to go down the row.

MS. WOLFMAN: Okay. Wewill for the cards
raised.

MR. BOWRING: Inany event, | think as| made
clear a the beginning -- al the cards are up now. Okay.

(Laughter.)

MR. BOWRING: Soas| made clear at the
beginning, | think the basic definition of market power is
pretty clear. The one place where | would prefer thet the
strawman be clarified is the difference between short-run
and long-run. | think the definition redly should be based
on short-run margina costs. That's the economic
definition.

Clearly, if markets work and you reach a
sustainable equilibrium that has to be adequate to cover the
fixed cogs of the generating units. And in fact,
empiricaly, weve seen that to happenin PIM. What that

does mean, of course, isthat then the issue becomes, asyou

pointed out, what is an acceptable exercise of market power.

Because clearly, some smdl amount will be exercised
frequently.
In PIM weve used just higtoricdly arule of

thumb of amark-up of ten percent over maraina cost. But
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as David says correctly -- and at PIM, weve been collecting
margina cost data for along time subject to athick book

of guiddines about exactly how it'sto be cdculated --
nonetheless, there is uncertainty and noise in those

numbers, and one has to be careful about imagining that
there's market power when there's not.

| would aso just maybeto liven thingsup a
little bit to disagree with David a little bit about where
and when market power can be exercised and when it's
sgnificant. | mean, certainly, price spikes can be an
indication of market power, and alot of money can change
hands very quickly during a price spike which doesn't last
very long.

So asfar as that goes, theissue is not so much
sustainable or sustained as sustainable or repeatable, asif
you can dways do this whenever demand reaches acartain
levd, then that is a cause for concern regardiess of
whether it's sustained for afew hours at atime but
multiple hours every yeer.

But the other point | wanted to make was that we
in fact have seen what we regard as sgnificant mark-ups by
mid-merit units, that is, unitsin the middle part of the
supply curve, the flat part of the supply curve, asyou get
to particular load levds. And if you think of the supply

curve as sort of having three components: Base, mid-merit



and peaking, and therés a dgnificant difference in cost
between mid-merit and peaking units, you clearly can have
the exercise of market power when you start to get to that
first bow in the supply curve. Thanks.

MS. WOLFMAN: Craig Roach?

MR. ROACH: | don't think -- | mean, wedl use
the same textbook so we can go look up the definition, and |
have a handout, a five-page handout and there's a definition
of market power. My concernisthat wedontdoitin
shorthand, that we use the full definition. 'Y ou know, when
asupplier exercises market power when it increases the
market price for a sustained period of time above the level
that would prevall in a competitive market and by doing so
earns a profit.

| want to use the complete definition because --

MR. ONEILL: Crag, can| interrupt? | mean, it
doesn't seem that you, if | heard that John right, it
doesn't seem that you and John are reading from the same
textbook, because he didn't say sustained and prolonged or
whatever the adjectives --

MR. ROACH: Profitable.

MR. ONEILL: And profitable. | think he just
sad raigng it above competitive market price. Areyou
reading from the same textbook?

MR. HILKE: Yes.
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(Laughter.)

MR. HILKE: Thereclearly isameasurement issue
here. If you look at the sort of scholarly industrid
organization literature when people are redly trying to
figure out whether companies have, you know, exercised
market power, they do aprofit andyss. And they look at
funds employed and what they earned on those funds and
whether those were above essentidly some benchmark, usudly
an interest rate calculation.

In the most scholarly approach, you would do a
very complex anayss and look at the profitability of the
companies over aperiod of time and if it's way above what
IS necessary to retain capitd, then they've been exercising
market power. And thisisthe type of analyssthat was
done, for instance, in the cereds case in the eighties.

It's pretty complicated and takes along time, and you
probably can't wait for those types of numbers to become
avaladle.

MR. ONEILL: Let me be more specificin recent
experience. If it wasn't profitable, you wouldn't go after
it, meaning that now we understood that alot of what Enron
did was not profitable.

(Laughter.)

MR. ONEILL: That thisisnot an issue that we

should concern oursalves with?
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MR. HILKE: Wsdll, thereis this sentence here at
the end of the definition which says something about we
don't have to worry about it if it's not rational.

(Laughter.)

MR. HILKE: Wédll, that's certainly truein most
cases. | mean, because of al the economic models assume
economic rationdity. If you step outside of that
framework, sure, there are lots of crazy things which go on.
They probably aren't very systematic because they sort of
sdf-correct themselves,

But it's true that, for instance, we go after
murderers even though they may not have an accurate economic
caculation of the benefits of their activities because it's
objectionable on other grounds.

MR. ROACH: Let me put the Enron comment aside.
But let me say why you include these things. Y ou include
profitability for apolicy and a practica reason. The
policy reason, and | think John's hinting at this, is people
don't exercise market power for kicks. And if you observe
somebody doing it for kicks, something'swrong. So that's
why you want to prove profitability.

Secondly, the practicd dement is, it's hard to
prove market power. Sometimes to my disgppointment, you go
into acase. Youve got abig company, lots of generation,

and vou must show that it's profitable. That asthey raise
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their price, that it remains profitable, even though they're
losng busness. And that's why you put profitability in.

Why do you use sugtainability?

MR. ONEILL: Could I just -- when you think
about how FERC would have to implement that rule, we would
have to then subpoena the records of the company to
understand whether or not what they did was profitable?

MR. ROACH: No.

MR. ONEILL: Wdl, how would we determine that
they profitably exercise market power? What would our
investigative standard be?

MR. ROACH: Evenon an andytic bass, arethey
earning more on amargin, even if you esimate the margin --

you don't have to look at their books. If you estimate on
the margin that as they sdll fewer units at a higher price,
arethey gill making the same margin that they were making
-- intotd -- that they were making when they sold
everything a alower price? Y ou can use the modd, any
modd that attempts to do that. So you don't haveto go
after the books. And the reason you look at sustainability
and sgnificance | think as Jade says, again, policy reason,
but dso a practical reason. The policy reason is, you guys
arebusy. You want to focus on tuff that redly matters.

The practica reasonis, that if it's not

sudanadble, if it's uniaue, if it happensrerdy, I'm



redlly doubtful that it's market power. I'm thinking that
it'ssomething dse. And it'sdwayshard. And again,
sometimes to my disgppointment, it's aways hard to prove
market power. It's hard to sort things out, | think as
David was saying, it's hard to sort out scarcity, it's hard

to sort out a unique operating condition, and that's why you
keepitin.

Onefind point. One of the reasons -- I'm not
trying to be fussy about the words and just say | want it to
be a complete definition, and maybe thisis where there will
be a difference here. Because | think market power is
something to be proven, not just observed. You just can't
go out and say, yep, that'sit. You've got to proveit.

And that'swhat | would hope we would do here.

MR. ONEILL: Scott?

MR. HARVEY: A coupleof things. Therés some
shorthand that people here | bascdly agree with are using,
though, that | think may be mideading. The strawman, when
it talks about market power, it notes that withholding
output should be the key subject of monitoring efforts. And
that goes to market power. Because we're not talking about
rasing price. We're taking about raising price by
withholding output. And if therés no output withholding,
if you're running flat out but you offer your output a a

hiah price because there's a shortaoe, that isn't exercisng
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market power. And that's important that there has to be the
dement of withholding output, and we shouldn't lose Ste of
that in the shorthand.

Secondly, some of these comments abut
profitability. We don't want to go through a profitability
anaysis of whether someone was profitable who exercised
market power every time. But on the other hand, thereisa
phenomenon going on in the markets of Darwin awvards. And
people win them dl thetime. And sometimesit's net buyers

that do something redly stupid that drives up the price.

Now was the net buyer exercisng market power when they bid

supidly and raised the price a which they bought? No.

They won aDarwin award. And the new employee won't make

the same mistake.

And that is part of what's going onin the
market. It's something that happens in amarket. In every
market, people talk about the worst thing is, no matter how
good your business decisons are, someone el se can do
something stupid that costs you money.

And that relates to a third element of this, the
difference between what is a sgnificant price increase?
And we mentioned the five percent. That'safive percentin
the merger guiddiines. And that was in effect when | wasin
the agency, but for dl the ail refining mergers, we did not

use five percent. We used apenny. Because anv oil refiner

538



539

would have died for five percent of theretall price. That
was five times their margin. So we used amuch lower
standard.

But on the other hand, we didn't say five percent
above asmulated margind cogt. It was five percent over,
John used the word, competitive market price. Sowe sad
what isthe market price in the market pre-merger, and then
we sadisit going to go up by apenny? Not five percent
over. We tried to rerun LP models and do that, but refining
isvery complicated just like dectricity. Andit's hard to
capture dl of the thingsthat are going on in the redl
world. So you dways come up with asmulation that's
cheaper. If you could produce any product a the smulated
price, wed dl berich.

So that's one of the problems about using afive
percent based on a smulation as opposed to the competitive
market price.

MS. WOLFMAN: Allen, you had your card up before.
| assume you ill want to --

MR. MOSHER: Yesl do. Referring back to the
discussion about mid-range capacity and about whether you
can exercise market power. |If you redly had an
unconcentrated market, it would probably be true that you
can't exercise market power in the mid-range capacity. But

the fact is we have concentrated markets. | know a



midwestern utility that when | did smulations when | was on
Commission Staff that had roughly 20,000 megawetts of cod-
fired capacity. And the variation between the low end and

the high end was about three mils. Well, if therésno

transfer capability there, they're dominating this market.
Obvioudy they're never going to bid at the low end of that.
They're just going to bid at the high end and try to raise

the market price. And so they can make an immense amount of
money on avery large volume but on avery smdl margin.

So | think it is hard to generdize between
concentrated markets versus the unconcentrated ones. That's
thefirg point.

On the definition of market power, | think the
definition isfine. | differ with some of the other
pandigts on the notion of profitability. The problem here
is that we have a hard time understanding what the profit
functionisfor alot of firms. | can give you lots of
examples under the old monopoly modd where | think
investor-owned utilities have taken actions against
municipas that by al sense should beirrationd, should be
unprofitable. What they're trying to do is foreclose us
from getting access to some other market not directly, but
by putting roadblocks in the way. Sometimes these
Strategies aren't Clear.

In the case of Enron, there is the dlegation or
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rather the theory that an economist, McCulloch came up with,
that it gppears that Enron's behavior may have pushed up
prices| believe it was a mid-Columbiain the forward
market. And that may be driven by their needs to show
profits on their balance sheet, not to make red dollar

profits, but to sustain aforward price curve so that they

can continue to post accounting profits.

I mean, how exactly are we to build that kind of
modd into our andyses? It showsthat there are alot of
things about the behavior of firmsthat realy we don't
understand and that can beirrationa from outsders looking
in but may be rationd within. It sort of bringsto mind
Graham Allison's model, a book on the Cuban missle crisis.
| mean, we're assuming arationa actor model of the
universe, and in fact we have bureaucratic politics and
political issues going on that may change behavior in ways
that just seem very odd.

My great concern about the definition of market
power tends to come in things like the metrics. How do we
measure, for example, the difference between scarcity vaue
and the exercise of market power? What it leads metoisto
say that | don't think we're smart enough to differentiate
in redl short-term markets. What I'd liketo seeisa
greater emphasis on the long-term market. And my red point

hereisthat the purpose of restructuring from my
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perspective and | think from most public power systems, is
to push the long-run supply curve downward. To get the
people into the marketplace that are better at building
generating plants and operating them at lower cost.

The spot market, which we spend al our time
talking about, istheresdud. That should be where you do
the remaining balancing. But the red savingsisthe next
generation of power plants. It'sthe new technology. So
were looking alot of times a the wrong thing. If we
focus on those long-term issues, then alot of the spot
market issues will take care of itsdlf. IPPswill havea
vibrant market into which that they can sdl. They'll have
willing buyers. And they'll be contracting long-termin
arrangements that ensure their profitability and ensure
lower costs for my members. That's | think the direction we
ought to tekeit.

On the sustainability issue, | think we ought to
have intermittent but Sgnificant as part of the definition
of exercise of market power. Y ou can have arepeated set of
price spikes by different actors where each of them goin,
make akilling and get out. And if you can't remedy that
kind of conduct ether by fixing it through better market
rules or by sanctioning their conduct, then you're going to
lose market confidence.

MS. WOLFMAN: Why don't we take a couple more



comments from our panelists on the definition of market
power, and then well take our morning break.

MS. EATON: I'll try to stick just to the
definition. But | think that one of the problems hereis
not redly the definition but usng it. The Commisson
using the definition. Because we can dl decidethat it has
to do with the power to raise price above a competitive
price.

But as Scott said, we in the antitrust world
generdly have abenchmark which is pre-merger prices and
post-merger prices. Were garting in dmost adl markets
here with a noncompetitive price. We have no benchmark to
measure clearly what the competitive priceis. | think
people sometimes don't think clearly about the respect we
should give to awel functioning competitive market. I'm
not saying they exist in dectricity. But redly, a
competitive market is a huge computer for solving an
incredibly complicated dgorithm with just an extreordinary
number of variables.

And any number that the Commisson is coming up
with to be that benchmark is going to be to some extent
arbitrary just so that we can get ahandle onit. But that
means that there are going to be errors. If we say that
it'sincrementa cod, if we tak about average cog, if we

tak about trvina to fiqure out intanaibles like opportunity



codts, those things should be idedly built into any
benchmark for competitive price. But those are very, very
difficult to determine.

On the next point, someone used the term
" acceptable measurement of market power", and | wanted to
talk alittle bit about the fact that under our guidelines -

- you know, the guiddines, you've seen them dl. And they
give akind of screen or guiddine for how high aprice can
go before were going to care. And in fact, it's not a safe
harbor. 1t's never been a safe harbor, and the reason is
for the reasons that Scott said, it's an indicator, but you
can't tdl if five percent is enough or 15 percent istoo
much. And one of the ways that we tdll in exercisng our
prosecutorid discretion on this point iswhat's the totd
harm versus what's the totd cost of intervening in the
market. And that's where you tell whether a penny is
important, a penny isworth spending ayear doing a merger
investigation, or whether it's not.

And | think that you have to keep that in mind
when you are worrying about safe harbors. On the other
hand, if we don't have clear lines, you're just going to
spend your whole time looking a every sngletime aprice
is higher than it was yesterday, and the whole system is
going to collgpse.

And | just want to make a comment about



sustainability snce | sad | liked that word, so | fed |
have to say something about it. | very much agree that
sustain doesn't necessarily mean uninterrupted and in arow.
If you have somebody who can exercise market power for three
hours every day in the summer, they're going to cause
sgnificant consumer harm and make alot of bucks. But
there's dways going to be 21 hours in between that they're
not exercisng the market power. So that's not what | mean
by "sugtained”. Actudly | mean that it's going to come on
arepeated horizon.

And findly, | just want to point out that we do
have to look at the differencesin the long-term market and
the short-term market. | thought Allen's comments were very
good about the long-term market. But | want to point out
that if we can get demand-sde responses working, if there
Is a demand-sde response that we can put into effect, it's
going to be responding to short-term markets. And so we
redlly have to recognize that the demand-sde Suff is
redly going to affect our short-term market functioning.
Investment and entry is going to affect our long-term
markets, and so it'simportant to keep your eye on both sets
of markets.

MR. MEAD: If | could interrupt for asecond. On
the issue of measuring market power, | can certainly

appreciate that it's often difficult to determine exactly
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what the competitive priceis. But if we observe, whatever
the market priceis, if we observe sgnificant capacity idle
whose margind cost is below whatever that market priceis,
could we not conclude that this may be an exercise of market
power?

MS. EATON: The problem | have with that, | think
that withholding may be a more efficient function for you to
look a. | mean, you're more likely to find a problem where
theré's clear withholding than just high price. But that
doesn't mean tha actudly withholding isassmple asit
seems. Because opportunity cost dill goesinto that.

People can be not running a unit because in fact therés an
opportunity cogt to turning it on now if they're going to
have to shut it down very quickly.

S0 you redly have to recognize that withholding
a0 hasthese intangibles involved, particularly the
opportunity cost in thisindustry of ramping up and ramping
down before you can decide that just because some level of
operating cost has been met if you don't turn it on, you're
withholding and exercisng market power.

But | think it's probably a better indicator in
these markets where therés alot of scarcity to look at
places where there's been withholding.

MR. GARBER: It seemsto methere isaconcept

missna here in the definition, and thet is one of intent.



Now | don't mean to introduce legd jargon into the
bailiwick of the economists. But maybe with respect to
eectricity markets, short-run eectricity markets, there
ought to be the idea tha your action in exercisng market
power was intentiond, intentiond to raise prices.

For ingtance, in Cdifornia the generators have
fredy admitted or stated in many of ther pleadings that
they withheld generation to guard againg outagesin thelr
portfolio. And thiswas a the time when power was most
scarce and the SO was trying to find reserves to mest its
operating reserve criteria. And a that very time we had
redundant reserves being withheld because agpparently the
market design made that rational behavior to guard against
the possihility of an outage within your own portfalio.

Now it doesn't seem to methat that is per sean
exercise of market power, but it seemsliketo meitisa
market design phenomena and incentives that led to very bad
results. And when scarcity is not present, the cost of that
would just be inefficient, perhaps not catastrophic. But
when you're talking about at the margin, like everything
interesting happens a the margin, where redundant reserves
for outages can be, you know, quite costly.

So I'm wondering if for the short-run dectricity
market there ought to be the concept of intent introduced.

MR. O'NEILL: Don, could vou be more specific?
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Exactly what rule caused this redundant thing, and isthere
afix?

MR. GARBER: Wél, it'smy understanding it had
to do with the way the 1SO procures ancillary services and
regulation and so forth. | suppose the risk has been placed
on generators of an outage. And they have chosen to
shoulder that risk by having physica supply withhed from
the market to guard againgt an outage. And that seemsto me
to be, when you look at the overall market desgn and what
the 1SO -- the ISO doesn't know that. They don't take that
into account, so they try to procure ancillary serviceson
top of that.

And s0 & the very time when we needed every last
megawatt to be available, we had an inefficiency here that
on one hand might look as like classc withholding, but it
could well have been with the best of intentions.

MR. MERONEY : Isit just as much aquestion of
avoiding designs that create bad incentives so people are
just responding to the incentives as it is a question of
intent?

MR. GARBER: Wdl, maybe you can take the intent
element out of it if wein fact create good designs o that
the incentives dways lead usin the direction we need to
go, and then when we see deviation from those incentives,

then perhaps vou can conclude that vou have found an



exercise of market power.

Until that happens, | think you have to, you
know, the question is, if you have abad design, can in fact
you punish a supplier for reponding to that bad desgnina
way that is not intentiondly to jack up prices but smply
to protect themsalves from some economic downturn?

MS. WOLFMAN: Go ahead, Sonny.

MR. POPOWSKY': | just wanted to echo a point
about, the quettion is, what are we using the definition
for? And | think | would agree with Joe Bowring's
definition, particularly, and | think more interesting part
of itis, not that market power iswhen you raise prices
above compstitive price. But then the question is, okay,
how do you define competitive price? Which | think Joe
defined initidly as the short-run, short-term incrementd
cost.

Now | think if you actudly look at the PIM
market monitoring report, that doesn't mean that every time
you go above short-run incrementa cogts that, you know, you
godirectly tojal. What it meansisisthat the market
monitoring unit has something to look at. So | don't know
If you can seethis, but thisisthe frequency of pricesin
PIM in the year 2000. It's sort of the inverse of your
classic hockey stick curve. And lo and behold, about 8,691

hours or 8,700 hours avear, the priceisbdow 13 centsa
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kilowatt hour, which is| think about the highest cog, the
highest incremental cost on the PIM system.

So for those remaining 60 or 70 hours a year,
that doesn't mean that something we ought to look a. And
what you find when you read the PIM monitoring report is
that in most hours, thereis arationa explanation for
those high prices: Opportunity costs in nearby territories,
shortages. But if you go back, for example, to July 1999
when the price went up to $935, there redly is no good
explanation other than the possible exercise of market
power.

So using this definition isredly just atool |
think to decide what hours and what events to actualy focus
our concern on. Not so much to say that thet isa
definition of wrongdoing. It's a definition of something
that we ought to be looking at.

MS. WOLFMAN: Let me say that we don't want to be
crud to our pandists. Weve run over, but we had promised
you abreak. But we have people who need to leave a noon,
too -- and pandligts, too. Do we have any pandists who
would like to take a break? We could do a short one right
now. Okay. Three minutes. Pandids can use our staff
rooms off thisway. WEell be back in three minutes.

(Recess.)

MS. WOLFMAN: | seethere are people who would
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like to continue on the pand to talk about the definition

of market power or more importantly, when we intervenein
the exercise of market power. And itisatopic | know that
can takedl of our time. But in order to cover alittle

more, can we briefly see if we can't, you know, if you have
afew points you want to make, we can do that. But | do
want to get to the question of what are the important
elementsto be in amarket design to mitigate market power.
Everybody saysit'simportant to get it right at the sart.
What isit we need to get there at the start? And | don't
want to lose Sght of the need to discuss that question.

And my preference, unless somebody redly has
something you want to pick up on on our prior topic, would
be to gart right now with that question. Does somebody
want to offer us some helpful suggestions as to what should
be there a the Sart to get the market design right? Joe?

MR. BOWRING: | listed afew afew at the
beginning, and let me just continue with that. | think
theseareinfact dl part of PIM's market or became part of
PIM's market. And | think one cavest to dl of thisis
everyone tries to design the best market they can, but one
of thethings I'velearned even at PIM isthat therésa
congtant need to evolve the rules and to evolve the market
design.

In anv event. So we sarted off with the nature
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of the energy market, the energy market cap. And the energy
market offer cap aso has to take explicit account | would
say of operating reserves and the way you treat startup and
dl the bids.

PIM dso has arule that you can only submit one
offer for theday. And | think that's actudly acriticd
rule. It may be at some point we outgrow the need for it.
But andyticdly, you can think of that asincreesng the
uncertainty of the demand to the suppliers. If they want to
be digpatch, if they want to run, it increases thelr
incentive to bid or offer competitively. In addition, we
have the loca market power mitigation rules.

Another feature of the market that's not often
talked about in the context of market power is the ability
and authority of the RTO to coordinate outages, both for
transmission facilities and for generator outages. And
that, as | hear from Cdlifornia, can be a critical issue.

And that has certainly helped the competitiveness of PIM
markets.

We a0 heard some about capacity markets. If
the design includes a capacity market, which | actudly
think isimportant in and of itself to enhancing competition
for a couple of reasons, but oneisthat it provides
explict limits on withholding and day ahead. Andin

addition, it provides an incentive not to physcaly:y



withhold, because you affect your outage rate and therefore
you affect the value of your capacity. | think we've seen
those incentives work in the PIM market.

Another feature, again, just to tick through
thesered quickly, isaccessto FTRs. That's something
that PIM has not done probably aswel asit should have.
Were moving in theright direction. But accessto FTRsis
critical for retall access, critical for people to be able
to compete for retail load and having those FTRs available
to anybody who wants to pay the price of them isan
important part of ensuring ease of entry into the market,
particularly the retall market.

Having awell functioning and efficient generator
interconnection processis criticd. Agan, that's a
condition of entry. Y ou have to be able to enter the
market. Y ou have to be able to do it under known rules.
You haveto beabletodo it in ardatively efficient
manner.

And findly, | would just add that there have to
be rules governing theway DSM istreated. And | would just
put that under the generd heading of DSM facilitation. |
don't redly think it's the job of the RTO to literaly be
in the market for that, dthough some have accused us of
doing that. | think it's our job to facilitate it to make

the accounting easier, to make it easier or to in effect
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make amarket in DSM. We aso haveto just be careful that
making that market is consstent with good market desgn
rules and doesn't throw money a the problem rather than
deding with the desgn issues. So that's my quick lit.

MS. WOLFMAN: Do other pandlists want to address
this?

MR. ROACH: | think it depends. There aretwo
levels. Structurdly, what | would call structure, some of
the same things Joe mentioned. Definitely one of the things
you want to be sure of isto keep alot of people away from
the spot market, alot of people that don't want that risk.
And what does that mean? That means you've got to have
forward contracting. Y ou've got to keep new entry coming
in. What does that mean? That means you've got to have the
right interconnection policies. And I'd liketo redly see
more invitationsto bid longer term contracts. 1'd liketo
see somehow getting more competitive bids where merchant
plants and utility built congtruction can compete on an
apples-to-apples basis.

Demand response obvioudy. You just haveto
create that opportunity and a capacity requirement that
creastesvalue. And thereslotsmorein there. Butin
terms of dructure, those things are redly essentid |
think for setting the market up right.

In terms of mitigation, if vour question goesto
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that, you know, again, with the politicd redity that were
going to need some, then | think the strawman paper lays out
three posshilities of mitigation. It would be important

that that'skind of it. That that's not just a starting

point and then everybody adds on top of that. A locational
offer cap has a proxy for demand with thiskind of option
pricing that | talked about, trying to get it competitively
determined. | think there's some possibilitiesthere. And
something that will go away once we have demand response. A
maximum offer cap can go on the $1,000 price cap that'sin
place. Again, athreshold where that would go away.

And I've confused those two, actudly.

Locationd offer cap for RMR sarvice, amaximum offer cap.
And then some sort of price screen, if that's necessary. If
the first two redly do the job, we wouldn't need the price
screen. But a price screen as | described earlier.

But those three might be a place to Sandardize a
design. And again, not looking for more than that. That
would beit.

MR. ONEILL: Crag, excuse me, your structura
ligt didn't include divestiture. Wasthat intentiona or
was that accidenta? And I'd like to know, since John's
list is structure, structure, structure, whether that
includes divestiture,

MR. ROACH: That's actudly aaood point. You



just can't have competition without competitors. So that
practica point means that in many markets, you're going to
have to create those competitors. And | think divestiture
iIsoneway to do that. It wason arall for awhile. It's

no longer onaroll. But | would certainly include the god
of having sufficient number of competitors. Divedtitureis
oneway to go there. Certainly facilitating new entry, new
merchants, is another one.

MR. ONEILL: I'm not sure what our lega
authority is, and | won't even attempt to. But suppose we
didn't have that authority and we found -- what would we do
then?

MR. ROACH: Yourelooking for something in the
interim if you can't do that.

MR. ONEILL: Wadll, no. It'snot an interim
problem. It's apermanent problem until it gets corrected.
So what would we do?

MR. ROACH: | don't have asolution for al of
it, but I'll give you one that'sin this handout here. You
may not be able to dlow market-based rates in those aress.
But to have a positive opportunity, what might go onis--
say we have a utility. It underattests, has market power.
Not alowed market-based rates. But could there be an
opportunity where you would dlow that? Again, | would come

back to atrue compstitive forum. If they came out, if that
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utility came out, for example, and said look, were going to
competitively compete to al our new needs and our
replacement needs, and we're going to run thisfair and
square. We're going to have only our unregulated effiliate
can bid. We're going to have athird party reviewer,
evaduator and afew other things. Then maybe with that
forum in place, that could be an ingtance where if that
utility won in that ingtance, it could have market-based

rates.

MS. WOLFMAN: Scott, you wanted to address what

we need to have?

MR. HARVEY: | agree with alot of what Joe had
to say. Firgt minimum interconnection standards are greet
in the long run, but weve got to redize they won't solve
the problem.

Secondly, an extreme damage control price cap is
areasonable step to have, but we should have no illusions,
that isn't mitigating market power. That'sjust saying that
if we have a shortage, you can't charge the GNP of Chinaor
the United States for the last megawatt. And it doesn't
solve market power. It'sjust suddenly were going to limit
the exposure of generators and everybody in that shortage
gtuation.

And then thirdly, | agree with John. If there's

market power, vou ouaht to do divestiture. And the hook
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would be, if we have averticdly integrated 10U that has
15,000 megawatts of generation and 12,000 megawatts of load,
they don't have an incentive to exercise much market power
because they use their generation to meet load. If they
comein and say we want to split those up and we w ant to
have 15,000 megawatts of generation and we're just going to
let thisload go out there, you've got to look real hard at

what the market power is. It should no longer be the game

of let'sfool FERC. And you ought to put some burden on the
people that are doing that divestiture and make sure that we
redly have an andyss of the impact of that split up, and

If necessary, make them gplit that 15,000 megawatts of
generation up into five partsif they want to keep market-
based rates.

MR. ONEILL: And if they don't want to split it
up?

MR. HARVEY:: If they dill have 15,000 megawetts
of generation serving their 12,000 megawaits of load, how
are they going to exercise market power? | think you have a
hook when they say we want to decouple.

MR. ONEILL: And suppose they don't want to
divest?

MR. HARVEY: If they don't want to divest and
don't want to divest their load, | don't think there's any

market power. 1'm not persuaded that if vou have 15,000



megawatts of generation and an obligation to serve 12,000
megawetts of load, you've got market power. It'swhen
you've got 15,000 megawaitts of generation and no longer are
obligated to servethat load. The obligation to serveis
like afinancid contract for differences that mitigates
your forward market power. When you split those up, it's
like you tore up the contract for differences. And thet's
the point where you ought to ask some hard questions and
say, isthisfirm so smdl that we don't care about this?
Or it'snot so smdll.

MS. WOLFMAN: | see we have some paneligs that
want to react.

MR. PATTON: | want to elaborate on that. That's
absolutdy true. And | think Craig dluded to this earlier
and his concern about the SMA test. What you need to think
about is the degree to which a supplier isanet supplier in
the market. What would be even more compdlling, what Scott
iIssaying isif you had 12,000 megawetts of generation and
15,000 megawatts of load, you clearly then -- it's
questionable that you have market power because you're a net
buyer under al circumstances. And you're likely the person
who'sfiling petitions at FERC saying we think market power
IS running rampant because you're out there buying to try to
meet your load.

So in the context of divedtiture, vou have to
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keep in mind how the incentives change when you divest. If
you smply separate the load and the generation, you're
probably taking a step backward, because you create a huge
net seller and a huge net buyer. The net sdller now has
gagnificantly different incentives than they had when they
joined. If you've going to engage in divestiture, it's

going to have to be one that effectively dividesthe
generation stock enough o that you're achieving anet
benefit in terms of mitigating market power.

| have some other comments but | just want to
respond to the divestiture point, and I'll circle back.

MS. WOLFMAN: Allen? On this point, structural
elements that we need.

MR. MOSHER: | want to make a suggestion that we
may need two standard market designs at a minimum. One of
them responds to the fact that much of the industry is now
and will likely remain verticdly integrated asfar asthe
generation locd ddivery and retail sdesfunctions. There
Isno nationa consensus in support of retail choice and
divediture. Thereisretal choiceinthe offingina
number of states, but that isn't a consensus.

S0 to assume that amodel that was developed with
retail choice asits foundation point, asin PIM, New Y ork,
New England, could be somehow modified to fit averticdly

intearated structure in most of the satesin the U.S,, that
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seemswadl nigh impossble. It'slike trying to convert a
car into an SUV with four-whed drive and taking it out on a
muddy road. Y ou could try, but you're going to get stuck.

So we ought to think about how the market works
whereit'sverticdly integrated. It's correct that if you
keep the obligation to serve for most of the capacity that a
verticaly integrated utility has, it's committed to serve
native load. And to the extent that they're doing cost of
sarvice a the Sate leve, theres not redly an exercise
of market power. There may beinefficiency because they're
not procuring a least cost, but that's not the same kind of
market power.

But what you do have isalot of market power in
theresduad -- not the resdua market, the surplus market.
And my members are very much subject to that. Unless
theré's an obligation, for example, to sal the same kinds
of requirements energy services that we used to buy from
verticaly integrated investor-owned utilities, unless
that's out there, we're back into the bulk power market.
And we're faced with situations where therésno ATC, no
firm ATC. There maybe nonfirm. But that'snot a
substitute. And two or three suppliers that can get to us,
or sometimes only one.

Now what you're reduced there to is two options.

Y ou build voursdf -- or actually three. You build
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yoursdlf. You find an |PP that somehow can build there and
get through the hurdles, or you buy from the incumbent,
which has, by the way, alot chegper capacity that's been
there for awhile, has abig drategic advantage there.

We need a different market desgn | think that
reflects that fact that the competition may be over amuch
smdler share of the capacity.

On to some other points. The bid offer curves
that | know about for power plants probably ought to change
seasondly. Not every day, not every hour. They change
seasondly. Because they depend redlly -- well, actudly it
does depend on the unit. Therés ambient air temperature
can make abig difference for combustion turbines and
combined cycle plants. But for cod-fired capacity, the
heet rate curve redly only changes when the cooling water
temperature changes.

There may be some derating problems, but that
doesn't change your offer price. You've got thisbig cod
pile out there. Y ou bought that under along-term contract.
That isn't going to change.

MR. ONEILL: Shouldn' the caculation of
margind costs be on the spot market price of energy and not

the pile price, so to speak?
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Suppose you paid $50 in MmBtu for the cod.

MR. MOSHER: You'reright, Dick. I'll agree with
you that it ought to reflect market prices, but we don't see
that same kind of voldility in cod prices. It's pretty
stable out there,

MR. ONEILL: Youdo seealot of volatility in
gas, mostly, but even gas prices are daily. People procure
day-ahead. So theideathat you have a different gas price
for two o'clock, or adifferent energy price for two o'clock
in the afternoon versus 10:00 am., | haven't seen agood
rationdefor it. Perhaps you're going to offer one.

(Laughter.)

MR. WOLFMAN: Do you just want to jump in and
offer yours?

MR. HARVEY: Inthe Northeast, and dso in
Cdlifornia, we have open access to gas transportation
systems. People have to schedule gas day-ahead. If they
haven't scheduled it, and then they want to burn more gasin
real-time, they often pay extremely high prices. So you can
think of it that they've got so much chegp gas. Once
they've burned it, it's an order of magnitude higher.

So you've got to raise the prices. | disagree
with Joe, but | think the price has got to vary. Niagara
Fdls, if you told Niagara Fals they had to give New Y ork

SO the same bid price dl day, they'd show us amore
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restrictive bid curve. They've only got so much water.

They priceit out. The moreflexibility they've got to

change their bids depending on how much water they use later
and how much water we use of late, the more flexibility they
can give the ISO.

That's what the ISO lives and dies by ismore
pricing flexibility. And if I've got market power, those
ruleswon't sop me. If | werein PIM with those rules and
| had alock on the market, I'd bid my capacity at a higher
price than I'd sdf-schedulein red time. Sdf-dispatch.

And I'd achieve that purpose.

In reading Jo€'s report in '99, | think they bid
it in a 8.50 and when it was out of the market they sdif-
scheduled it.

MR. MOSHER: If | could continue for a couple of
points.

(Laughter.)

MR. MOSHER: I'll go briefly here. Most APPA
members don' like the idea of verticd integration.

Leaving transmission asde, wed like to be integrated dl
the way from long-term purchases dl the way to serve-load
because wereredly |load-serving entities.

We represent our customers. We stand in their
shoes. We're the canary. We're the bellwether for whether

this restructurina is ooina to work. Because if we can't



make it work, we've got a problem generdly for retall
choice. And I'll get off the soap box.

One of the things that goes with thisthing is
getting amarket for long-term FTRs, if we're going for that
modd. If municipaswant to buy from aremote source and
they can't get firm ATC under the old 888 paradigm, and
under the new mode they can't get long-term FTRs that have
some match-up to the life of the unit, or the life of the
contract, we're bearing an immense amount of market risk.

A member told me agory last night. When they
went up for procurement in New England, they had a very hard
time getting buyers to come forward on other than asdler's
choice for ddivery points.

They wanted to go to the new, | guessthere'sa
new New England hub they're trying to create and they
couldnt fill the solicitation for afive-year contract
running 2005 to 2009. That's partly uncertainty, but it's
also because they don't have the FTRsto ensure the
ddiverability.

So if we go that way, weve got to have long-

term FTR buyers.

MR. WOLFMAN: Jade, you wanted to comment on the

dructurd points?
MS. EATON: I'll be brief here, because

everybody's been makina such interestina and aood
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discusson. | just wanted to talk about the net sdller/net
buyer point people have been making, and about whether if
someone isanet buyer you just don't have to worry. And
therefore if you have aload serving entity that's

verticdly integrated, you don't have to worry.

| would point out two things about this. First
of dl, verticd integration doesn't tell usvery much. If
everyonein amarket was verticaly integrated but nobody
controlled any of the load, or a substantial segment of the
supply market, we wouldn't care thet they were verticaly
integrated.

The question is whether you have a sgnificant
concentration in the generation in an area, and then you're
verticaly integrated. Then you have both the ability to
exercise market power directly, which is bad, and you have
the ability to keep people out of your retall market, which
isbad. So you have bad/bad.

If you did not have the power in the supply
market, you wouldn't be able to keep people out of your
retail market and you could try--you could win the Darwin
Award and keep charging high prices and you'd just lose dll
your customers.

So it redly isn't whether you're a net buyer or
anet sdler so much as where you face competition. | think

that is very important. Because one thina that worried me



about the idea that we're not going to worry too much about
whether welve got markets where somebody's anet buyer is,
firg of dl, are we assuming that we are not going to have
retall competition?

| think Alan's point about making sure that we
know which kind of market were dedling with isimportant.
But | would say that you have no less incentive to be very
careful about having competition where thereis no retall
choice, because where there is no retail choice then buyers
are only going to be able to get through their own
regulatory process an efficient priceif thereis some
benchmark price.

And if you have an area where the locd retall
utility owns dl the generation, we are just back where we
were. And you have to have cost- of-service type regulation.
You are going to lose dl the efficiencies of demand and
price response that we have been trying to get into this
market.

You redly have to keep looking at the fact that
the wholesdle market is a vehicle for getting a good
compstitive retall market.

Then the other thing that | would point out is
that if were going to hope for divedtiture, if thereisa
means of divesting assets in the generation market, we have

to look at the kinds of assats that are divested. And this
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redly has happened in terms of states which have required
divedtitures. But it could come up in the context of
remedies in your merger Cases.

And that is, somebody who divests most of their
margind capacity retainsdl their basdoad but keeps a
criticd amount of mid-merit capacity.

If you look at dl the concentration, it looks
much less concentrated and you may have created a huge
incentive for greater market manipulation than existed
before. So you have to look at the portfolio of assets, not
just thetota output. But that's kind of old news, but we

have to keep remembering that.

MR. WOLFMAN: John, did you want to address this?

MR. HILKE: Just acouple of quick points.

The question came up: If you can't get
divedtiture, what are the dternatives? Basicaly the
dternatives are entry or increasng the sze of the
geographic market. Those things may not happen very fag,
s0 divedtiture is dill a the top of thelid.

But if for politica reasons, or for legd
reasons, you don't think that's possible, then you have to
spend alot of attention on entering conditions and
transmisson bottleneck relief, and so forth.

Thelast point | wanted to make is sort of

another one of these pleathinas. It isredly that if vou
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are going to end up with abunch of mitigation rulesin your
markets, there ought to be some feedback between those being
triggered and your taking other steps.

That is, if you set aceling and you are
repeatedly bumping up againg the ceiling, that ought to be
adgnd that you ought to do something about relieving
transmission bottlenecks or encouraging entry in that
particular area o that it doesn't just become only a short-
term thing that you never get back to. But in fact thereis
atrip wirefor you to work on the structurd stuff whenever
those things get triggered.

MR. ONEILL: John, let me ask astructura
question. Suppose this was 1998 and we were about to embark
on Cdifornia. What structura screenswould you have used,
assuming we had dl the authority we needed to order
divedtiture, to get usto a competitive market?

MR. HILKE: | am not going to be ableto tdl you
exactly, obvioudy, but the types of things which we would
look at are basically, as Jade mentioned earlier, we need to
look at basicaly ownership patterns within the whole array
of supply characteristics and try to make sure that the
divedtitures that you do create multiple suppliers at each
place where the demand curve regularly intersects the supply
curve so that you don't end up with sort of a monopolist

amonag the mid-merit plants and another monopolist amidst
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the peaking plant, and another one at the basdload plants.

But whether you have lots of competitorsin each
of those stuations, and that you try to diminate the
things which prevent imports from other areas which would
alow even more suppliersto comein.

MR. ONEILL: Inthe graph that Sonny put up, it
was just afew hours that seemed to be problematic. Jade, |
think, talked about three hours persstently on every summer
day. Do you just not ded with those? And how do you use
structura remediesto get at the 60 out of 8000 hours a
year?

MR. HILKE: Badsicdly you haveto redize that
each of the different hours may end up essentidly with a
different geographic market. So you haveto try to look at
an array of those conditions so that the mitigation that you
do basicdly protects you in each of those Stuations.

MR. ONEILL: It'smy understanding when you do
sructurd remediesit'sfor al hours, not just for the 60
hours. So that we would be doing a structural remedy for
8000 hours when we only needed it for 60.

MR. HILKE: Potentidly if it'sahbig enough
problem that arisesin those 6 hours, this question about
duration isn't of so much importance as how big isthe
transfer of wedth rdlative to what the mitigation costs

are. It's sort of a cost/benefit thina.
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MR. ROACH: Can|l just answer the question about
Cdifornia? | think the point istha structure includes
dructure as you're saying, how many competitors do you
have? And you areright to focus on that. But Structurein
this business right now aso includes market rules.

If you ask meif | was lucky enough to be back a
few years and | could make Cdifornianot happen, what
would | have pointed to? It's pretty obvious. Oneisa
rule that forced everyone to buy in the spot market. That's
bad structure. A rule that forced utilities like Don's
utility to sdl a afixed price and buy a avariable
price. That isbad structure to me.

A rule or somehow a culture that did not alow
the impending capacity shortage to be addressed, to me that
Is part of structure along with antitrust structure.

MR. WOLFMAN: You are echoing David Patton's
origind point, thet it is very difficult to distinguish
between structure and the rules.

MR. ROACH: Hesright. Itisvery tough.

MR. PATTON: | gppreciate that.

(Laughter.)

MR. PATTON: With Joe going fird, | guess| put
mysdlf in the position of being able to not take much time
to agree with alot of the design e ements that others have

mentioned.
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| want to focus redly on onething in
particular, and that is the bidding flexibility issue. In
your paper you have dluded to the point that | want to
make.

Frg isthat bidding flexibility provides
ggnificant benefits even over the course of aday. And |
agree wholely with what Scott Harvey had said, especidly
for those resources that are your peakersthat are expensive
because they're not going to be scheduling their fud day-
ahead, and they honestly do not know whenthey get to real-
time whether they might find someone who has nominated
pipeline capacity and buy it in the spot market cheaper, or
if they have to pay these pendties then they get much more
expensve.

Allowing bidding flexibility then accounts for
fluctuationsin true margina cods. That prevention
mitigation scheme from artificidly depressng pricesor, in
the worgt- case scenario, attempting to force suppliersto
bid below their margind costs and having to resort to other
actions to try to escape the harm that you are imposing on
them, but reducing bid flexibility is probably the primary
way of getting a economic withholding.

The principle for mitigation in my mind, the
number one principle, should be that your mitigation should

have no effect on suppliers who are behavina competitively,



or the market in generd. And so there are mitigation
measures that artificially supersede the market, and there
are othersthat do not.

Limitationsto bid flexibility are entirdy
congstent with the types of market desgnsthat you dl are
proposing. The one innovation thet | think isimportant,
though, isthat limitation on bid flexibility beimposad on
the basis of ardaivey substantid set of hurdles that
judtify the limitation.

So rather than an across-the-board locational
offer cap, for example, that offer cap should be triggered
when the predicates of market power actudly exist. It goes
beyond just the presence of transmisson congtraints. New
York City isagreat example.

New Y ork City can be alocation where the
competition is extremely limited. When condrants are
binding into the City at certain load leves, you will have
must-run problems. At lower load leveds, though, you may
have tranamisson congraints and you have five suppliersin
there and there's |ots of excess capacity, and there's
redlly no reason to be artificidly congraining how the
generators bid.

So you've mentioned in your paper conduct and
impact thresholds. Those thresholds which have been in use

in New York are extremdy useful a focusna vour
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limitations on bidding to only those periods where there is
asubstantial concern because we have to understand that our
measures for withholding, if you are focusing mitigation on
withholding, are imperfect.

And so when you trigger mitigation, there ought
to be afair error band built in so that youre not
triggering mitigation and risking mitigating people
unjudtifiably and intervening. That iswhen you undermine
the functioning of the market and affect investment.

MR. MEAD: On the subject of the triggers, some
people have suggested that supply tightnessis one
dructurd condition that gives rise to market power
periodicaly.

Do you think some measure of supply tightness
such as reserve deficiency or something like that might bea

useful trigger for triggering mitigation?

MR. PATTON: The conduct and impact test accounts

for that implicitly. That is certainly one way to do it.

Theway itisdonein New York is, if you had ardatively
large threshold for conduct, and so we use as a benchmark a
competitive bid benchmark, the average of the accepted bid
when congraints are not binding over the past 90 days, and
that provides| think amore accurate Sgna on what the
margina costs of what various output blocks in the market

are.
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Then we apply $100 a megawatt hour. Most of
these reference prices are $50 or $60. Sothisisa
relaively large band. And it takes account of alot of
factors that could cause your margind coststo swing.

But then on the impact Side, what we do iswhen
mitigation is being congdered, you can estimate prices with
and without the mitigation. And what will turn out is that
where you have the sgnificant price impacts, or in periods
where you have areative supply tightness, so you're
accomplishing the same thing. But it's a more correct

measure of the market condition.

MR. WOLFMAN: | know John has to leave, and he

does want to say something. So | want to give you that
opportunity before you have to go, and it looks like Joe
wants to respond to Dave Patton.

MR. HILKE: Thank you for interrupting the rest
of thisfor this. Theimportant thing hereredly is that
when you're looking at a choice between different
gpproaches, sructurd isredly very, very atractive
relative to behaviora condraints.

Y ou may have to use behaviord congraints, but
using the behaviord condraints and then feeding them back
into what you try to do structuraly makes alot of sense.

The other thing is that, without having some sort

of demand respondveness, alot of the Sands for people to
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take actions in terms of distributed generation and other
forms that might reieve some of these market power problems
redly are being short-circuited without that.

S0 | redly emphasize the importance of trying to
work with the states to try to increase the amount of demand
which does face variable prices. With that in place, alot
of these problems will tend to fade and may fade very
quickly if some of the models are correct. Without that,
some of these things may perdst sort of no matter what you
do.

| just would put at the very top of everybody's
agenda working with the states very aggressively to try to

get more demand facing variable crises. That'sit. Thanks.

MR. WOLFMAN: Thank you. And | recognize you may

have to leave, but--

MR. ONEILL: Can| get adarification? Scott
sad something that redly sort of suck with me: that if
you don't buy a day ahead in the gas market you paid an
order of magnitude more?

MR. HARVEY: All the uncertain circumstances.
When the pipelines are curtailing and they announce there
are certain times of the year in the Northeast and in
Cdiforniawhere they announce you've got to schedule it;
we're short. If you don't, pendties arein effect, and you

know it. Y ou know when those davs are.
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MR. ONEILL: So the price then goesfrom $3 to
$30?

MR. HARVEY: It meansif you schedule aday ahead
you pay what you pay.

MS. FERNANDEZ: Could | ask something se? How
many of those plants have flow control on them? In dmost
any new gas-fired generation plant, pipdinesindst on
having flow contral put on the plants. That dlowsthe
pipeline to dectronicaly control how much gas can be
delivered to them. Because--

MR. HARVEY: That's not the point.

MS. FERNANDEZ: No. The point isthat looking at
OFO pendtiesthat are never supposed to be charged, and
looking at that as a cost and as an explanation as to why
that generator might have to pay a price for gas, ssemsa
very drange way of doing it. Because there are ways of
eectronicaly controlling how much gasis taken out of the

system, and that iswhat it will trigger.



MR. PATTON: Let mejump inon Scott's behalf.

It's not just the pipeline pendties. If you
haven't arranged gas supplies and you can't arrange interday
supply by somebody who's nominated, then you're buying it
from your distribution company. And at least one penalty
I'm aware of isthe high day-ahead price times 67 percent on
top of that.

Y ou can eadly, if you have amitigation measure
that forces the bid down to 30 percent below their true cost
of operating, what will happen is you force that generator
to run and then your flow control is sort of meaningless,
because you've told them they have to run. Y ou have to pay
whatever the priceis and they're running below their cost.

Y ou want to have enough room to reflect those
things. But thet only redly getsto be a problem if you
think your mitigation is designed to address short-term, $5
price increases or $10 price incresses.

If you have alarger band so that you're trying
to focus on redly the sgnificant issues, you can escape
that.

MR. ONEILL: Scott said the price goesfrom 3to
30. My guessisyour band is not going to capture that.

MR. PATTON: Hewastadking about a different set
of pendties.

MR. ONEILL: Would aday ahead market dleviate
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some of these problems?

MR. HARVEY: We'retadking about bids being the
same. Day ahead, there's no problem because you're going to
be ableto scheduleit. The quettion s, if you've
scheduled 100 megawtts in that hour day ahead and then
we're going to say we want you to burn more than that,
they're going to have to show adifferent price than you bid
in day ahead, because you're going to have to pay pendties.

So your bid curve needs to be different for
anything -- and you cay say, well, we just won't run, but
that's not good for the 1ISO. Y ou say, okay, I'm willing to
pay the pendtiesif need be.

MR. PATTON: Day ahead doesnt redly solveit.
Because most of the units we're talking about are selected
asresarves. There are certain circumstances where you will
forecast day ahead. Y ou need them and then you'll give them
aschedule. But most of the time you're caling them onin
red time.

MR. ONEILL: Do wewant to basicdly have a
margina cost that reflects the cost of steding?

(Laugher.)

MR. ONEILL: Most of the pendties are assessed
because people are stedling other peopl€'s gas during OFO
conditions. So I'm not sure that we want the |SO directing

the aenerator to run because they're takina somebody e se's
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gas.

MR. PATTON: But if you mitigete, if you mitigete
below aleve -- if you mitigate, you're going to force them
to run. You're going to force them to sted the gas.

MR. O'NEILL: I don't want to do that.

MS. FERNANDEZ: That'swhat flow control isfor,
isto sop them from steding.

MR. BOWRING: Can| just add something as well
about the mitigation? Let'ssay in PIM under our rules with
cost cgpping for must run units, you have aunit in this
Stuation, aunit which was not planning to run, was not
scheduled but is must run for transmission. In fact, we
permit multiple cost schedules to be submitted, and the
actua cost of purchased gas would be reflected plus a mark-
up. It'snot dl that difficult to ded with.

Asfar asthe more generd issue of bidding
flexibility, clearly there are tradeoffs there. | think one
reason for having the kind of particular mitigation
dructure that'sin New Y ork, for example, in placeisin
part to offset the sometime impact of hourly offers. So
they're clearly tradeoffs. We have not found in fact that
it's had any negative impact on the way we actudly run the
sysem. The ambient air conditions for CTs can be dedlt
with. Itsasmple adjusment that's dready in the bid

curves. Hydro saf-schedules. 1t smply has not been an



Issue.

MS. WOLFMAN: | know Jade has been wanting to get
into thisfor awhile,

MS. EATON: To get back to Dick's question about
how structure can ded with the three hours every afternoon
al summer, | havetwo answersto that. First of al, if
the price rises, there are peaking units that actudly will
comein and be very cos effective to only run 60 hours a
year. Sothat'sone answer. That's an entry traditiona
Sructure kind of view.

But the other thing | redly want to emphasizeis
that demand side is part of the structure, and that that has
to continudly be thought of becauseit is my persond
belief that the only way we can effectively stop the problem
of three hours every afternoon is by ademand kind of
response as opposed to building a 150 megawatt power plant.
That's why when people start talking about retail markets as
if they're going to remain drictly cost of service average
codt pricing forever, we are redly just Sgning our own
death warrant here. We must be able to have retail,
dgnificant retall demand-side responsiveness. Because if
you limit structure to entry, were going to have alot of
problems in those critica hours.

MR. ONEILL: Therearelots of peoplewho tdl

us that that's not cost effective. 1'm not savina that |
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believe that.

MS. EATON: Excuse me, that what's not cost
effective?

MR. ONEILL: Demand sde response mechanisms are
not cost effective.

MS. EATON: That would have to bejust in this
industry as opposed to the world at large then.

(Laughter.)

MR. ONEILL: That'swhat they tell us.

MS. WOLFMAN: Crag?

MR. ROACH: Would it be okay if | went back to
Dave Mead's question? | thought he raised the issue of
scarcity, and | think it'sredly centrd here. If | heard
the question right -- and what I'm trying to get a hereis
what's the problem and what's the right policy response.

If 1 heard your question right, it was about a
gtuation inwhich therésredly scarcity. Thereare
customers that want 100 megawatts and only 90 megawattsto
go around. At that point, the price in the marketplace, as
you know, doesn't have anything to do with production cost.
It has everything to do with customer vaue. And the price
hasto riseto aleve so that ten megawatt hours drop out.

Andwhy | say thet is, if that's the nature of
the problem, then the Commission's policy response to that

isin the interim to perhaps have the $1.000 bid cap. And



the structurd responseis to go get demand responsive bids
or prices.

And inthat way | disagree alittle bit. | don't
think the price screen isthe way to go after that problem.
And it's not an issue of market power. Inafully
compstitive market, the price would riseto avery high
level because it has to clear the market. That pricerise
Is about a shortage, not about market power.

MR. MEAD: I'll hear from Davein aminute, but |
was concerned not only about the Situation you raised where
supply is absolutely spesking less than demand, but dso
Stuations where supply is alittle bit greater than demand
but not by very much. So you don't have an absolute
scarcity, but supply is quite tight.

MR. ROACH: Jud red definitiondly, | think
that if you need X percent reservesto supply customers
reliably, the notion of a shortage begins once you dip below
X. Soalittle bit, alot. You define what -- if welose
operating reserves, we're into a shortage.

MR. PATTON: | was going to make that point. The
one thing about the conduct and impact test, though, thet |
think hopefully will make Craig fed better, isit
guarantees that you don't have mitigation when you get into
ashortage. And the reason isthat the economic withholding

that you've detected, mitioatina it will have no impact.
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If you truly have reference prices that reflect
that there are $800 or $1,000 resources in your market and
you're at the end of your rope so that you're dispatching
them, the fact that a generator raised its price from $50 to
$200 makes no difference whatsoever. And the mitigation in
New Y ork in fact under the highest load period dmost never
occurs. It triggers when you're not in shortage, but
therés a ggnificant amount of withholding to take you to a
shortage-like state.

The other issue | was going to raise was the one
Craigraised. You never run out of power. What happensis
you start running out of reserves. That's part of this
market design that we need to grapple with. When you run
out of reserves, the question is, how much am | willing to
pay to try to maintain my reserves? And whatever I'm
willing to pay to maintain my reserves, that's the value you
should be paying dl the energy providers aswell, and those
market rules are not well conceived in the current markets.
We redlly need to focus on that in order to get the right
shortage prices reflected in the energy market.

MS. WOLFMAN: We have a pandist who wanted to
get into this | thought.

MR. POPOWSKY:: Actudly not that point.

MR. MEAD: If | could just pursue one question

for asecond then before we take your comment. | certainly
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gppreciate that during periods of scarcity, margina costs
are higher and prices should legitimatdy be higher. The
concern | have heard expressed sometimes, though, is that
during periods of supply tightnesswhere therés alittle

bit more supply but not alot, that some suppliers become
pivotd. And while the price should be high that, you know,
they are either economicaly or physicaly withholding some
capacity so that the price is higher than it should be,

Craig or Dave, are you suggesting that that's not really a
ggnificant problem?

MR. PATTON: That'sthekind of problem that the
mitigation does effectively address, when you're not in
shortage, but you're close enough to being in shortage that
alarge supplier can take you there by withholding. So
that's redly what you're trying to address. That happens
far less frequently in broad market areas than it may happen
in more isolated markets where transmisson congraints
reduce the number of competitors and create these pivotd
suppliers.

MS. WOLFMAN: Sonny?

MR. POPOWSKY: : | just wanted to respond alittle
bit on the demand side discussion because | agree with Dick
and Jade that we have to do everything we can to get the
demand side into this equation. But what | worry about is

anvy sudoestion that we just need to send these price Sands
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to resdentid customers. Hey, the price this afternoon is

$1,000 a megawatt hour, you know. Okay? Now what do | do?
I'm gtting here in this meeting, and | probably have a

laptop computer, but most people don't. Most people, just
sending these price Sgnds, we can cause alot of pain to
resdentid customers by sending them these variaole price

sgnas. But unless people redly have the ability to do

something about it, then that's dl weve doneis caused a

lot of pain, and | don't think that aone isthe answer.

MS. EATON: | just wanted to respond. Price
signas to somebody who can't respond are just torture. So
| completely agree there. But we have to look at the
dynamic. Y ou have to have some people have some pain,
otherwise they're not going to change their behavior. So
that's one point.

But the other thing isto redlly think about the
way that our rate desgn gives peopleincentivesto design
smart houses to create entry by a number of different resde
entitieswho will take the market risk of thet volatility on
themsalves and pass average prices through to consumers
which are better, dl thosethings. So | completely agree
that just tying people to achair and giving them dectric
shocksis not redly going to help change anything.

MS. WOLFMAN: Allen, go ahead.

MR. MOSHER: I'll aoreewith Dave Mead that in
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tight market stuations, alittle bit of withholding goesa
longway. And | think that is much of what we had, combined
with bad market rulesin Cdifornia, that you could even be
ardatively smal supplier, but if you had afew percent of

the market at that very tight market Stuation, | think you

redlly could exercise market power through your bidding
behavior, through economic or physica withholding.

Let me go to asumming up point. | identified a
number of factorsthat | think need to bein place before |
think that the market overdl, the sandard market designiis
going to work, and | wanted to come back to that. Again, we
have to have generation and transmission adequacy, for
example, to redly expect the sandard market design to work
congsgtently over time and to minimize the amount of
mitigation that we have to do. We want to avoid mitigation.
We want to design structurally competitive markets.

And I'll repeat my point that we probably ought
to be sort of predesigning mitigation measures and standard
market designs that respond to the fact that some markets
arent going to have retal choice, aren't going to have
divedtiture anytime soon, are not going to have price
responsive customer demand, even though we want it to be
there. There are just a number of missng factors.

I'd dso ask that we spend alittle time on

definitions of terms. We're throwina awhole bunch of new
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termsthat actudly I'm -- David probably spends every day
thinking about vaue of lost load, VOLL, but to be honest,
not alot of my brain has been occupied by trying to
quantify that and figure out what the metricsare. So weve
got aresponghility to define things like load pockets.

What exactly isaload pocket? What isthe standard for it?
Isdl of Wisconan, which is certainly constrained on
imports, isthat aload pocket? OrisNew York City aone
or the Dmarva peninsula? Isthat what defines aload
pocket?

MR. ONEILL: By theway, Allen, VOLL is somebody
dsetdling you how much you vaue dectricity.

(Laughter.)

MR. MOSHER: It does not sound like agood idea.
At least not if you're amanager of amunicipa system.

MS. WOLFMAN: | don't know if any of the other
panelists want to respond on this point. Aswe get near the
end of our time, | wanted to indicate we had one suggestion
earlier that, you know, some of these are very difficult
issuesin alot of consderations and don't lend themselves
to this broad pandl. One of those areas was price screens.
And we had some discusson of that. And | want to offer the
option to people after this conference to file technica
papers, if you like, in this docket. We can put them on the

Web dte to have adiscusson of what are the considerations
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and what are the standards that should be used in that area,
sinceit isacomplicated discusson. And those can be
filedinRMO01-12. We can take them dectronicdly and post
them on our Web Ste under the market design section of the
Ste.

MR. PATTON: Can| ask aclarifying question?
Are you talking about screens for market prices or are you
talking about screens of bid prices?

MS. WOLFMAN: Bid screens.

MR. PATTON: Okay.

MS. WOLFMAN: We had some discussion of it, but
thereare alot of consderationsthat go into it. We had
some, you know, just to recap a bit, we had some discusson
about the definition of market power, and | think we had
some broad agreement on what it is, but some differences on
when one should intervene.

We started to talk about standards and triggers,
but not alot of discussion about that. | don't think welll
get alot morein thistimeframe. We had some discussion of
what's important to be in the structure of the market
design, and we had some dements enumerated, and that was
helpful. But we aso recognize | think among the pandigts
it's difficult to differentiate between structure and rules.

We haven't had a complete discussion of dl the rules or

what e'se miaht be necessary.
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And perhaps we can touch in our remaning time on
some suggestions that the pandigtsthink of. If you can't
get it dl in the structure of the market design, what ese
do you need to make sure it isin place to mitigate market
power? Don, you seem to want to go.

MR. GARBER: Yes. Andwere getting toward the
end. You've heard many things here today about e ements of
this problem. Some of these remedies are within your
jurisdiction and some are not. | would urge you to, one, be
permissive, to encourage dl of the possible developments
and improvements throughout the market that would make it
function better. But ultimately, it's up to FERC to st
just and reasonable wholesd e rates.

Y ou're going to have to defend, in the Court of
Appeds, challenges to the results that come out of these
markets, and | don't think it's going to be good enough to
say, well, we did parts of it right, but the Sate et us
down, or other elements of the market that we didn't have
control over didn't function very well, like the demand
dde. | think you're going to have to have a complete
answer to why the prices and the results that come out of
these markets meet a standard that's been around for about
67 years, but very little has been said about how market-
based results fit into the just and reasonable standard.

| think you're aoing to have to think throuah
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that, and you're going to have to tell the world what your
conclusions are about it, what you think isimportant to
price formation, and how you judge the results, and the buck
ISsgoing to stop with you. You're going to haveto havea
sf-aufficient set of reasons why the prices meet that
standard, and | wish you lots of luck because | think this
iIsamgor effort that has been underway now for the last
ten years or S0 to use marketsin lieu of the old verticaly
integrated, regulated approach, which | think needsto be
replaced. I'm extremely supportive of the whole notion of
using markets, but you il have the same legd standards
you've dways had.

MS. WOLFMAN: | gather Jade wanted to say
something and then well come back over here.

MS. EATON: | just wanted to say that dthough |
don't think we need to get into -- we need to mindful of
FERC'sjurisdiction, but | have more confidence that
actudly thereis case law out there that has dlowed FERC
in the past to take competition into account in its
ratemaking and that it actudly has only the problem that it
gives us the same definitional quandary that we sarted
with, because mogt of the case law says that a price that

would obtain in a competitive market must perforce be just

and reasonable. So we're back to where we started with your

first aquestion thismornina. | don't seeit as aproblem of
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legd authority but rather of definitions.

MS. WOLFMAN: Crag?

MR. ROACH: Intermsof what else to do, three
points Oneis, again I've made this point before. But
before you ever get the mitigation, the market monitor's
primary function, and thisisin the srawman paper too,
should be early warning. We should be anticipating whether
there are impending shortages, whether new entry is
happening the way it should, whether progress is being made
in other areas. So that's something el se the market monitor
and the Commission should be doing.

Second point though is on mitigation measures
themsalves. | would redly encourage you not to be
permissve. Thisisan areawhere uncertainty causes
investment to dow or stop, and we're going to do more harm
than good. To retain consumer confidence, we need say the
three or some sort of the three measuresthat are in the
srawman paper. Let'sput themin. Let's make them
perspective, and let's make that beit. Let's not say, well
have these and whatever ese you want. Let's not be
permissvein tha area

Beyond that, | think Scott mentioned it, there
are antitrust laws, and that appliesto everyone. | hope
someday we get in this business where we don't have the

mitigation. We just are abiding by antitrust laws.
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But | think it'simportant, you know, early
warning, set the mitigation and that'sit. Anything dse
the antitrust laws will catch, and obvioudy that's
collusion, atempting to collude, attempting to monopolize
or merging to monopolize. So that'sit.

MR. ONEILL: Do you exclude the unilaterd
exercise of market power from that lis? Or isit just to
hard to find, to discovery?

MR. ROACH: If it'sconddered it'sin the middle
part in mitigation. If you're asking meis unilatera
market power againg antitrust laws.

MR. ONEILL: Wdl, I'm saying you sad that you
just wanted to let antitrust laws run.

MR. ROACH: Eventudly, yes.

MR. ONEILL: And o unilateral exercise of
market power would be okay with you?

MR. ROACH: | don't -- wdll, again, let'stak
about when we get to a competitive market. | would like
only the antitrust laws to apply. We should have the same
antitrust stlandard that applies to every industry. And
yeah, | don't think typicdly the unilatera exercise of

market power is againg the antitrust laws.

MR. ONEILL: And that would wait until Congress

repedled the just and reasonable standard?

MR. ROACH: It would wait until we et to fully
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competitive markets. | understand --

MR. ONEILL: Let me put it another way. Should
the unilaterd exercise of market power violate the just and
reasonable standard?

MR. ROACH: Today inatrangtionitis. And
that's what these mitigations to some extent are after. But
I'm talking about when we eventudly get to the same
sandard every other industry livesunder. But | understand
for the interim for some period that we're going to get
caught up to some extent with unilaterd.

MS. WOLFMAN: Let me ask, are there any other
pandlists who would like to address the question of what
else we should consider before we take afew questions from
the audience? David?

MR. PATTON: Weve taked some about the bid
flexibility measures, like the offer cgp that's triggered on
conduct and impeact thresholds. That's a mitigation measure
that's designed to address economic withholding, and it's
not designed to be punitive. And it's designed to be
congstent with the operation of the market in fact to be
invigblein its gpplication.

But there are things thet -- that addresses a
segment of behavior. Your paper identifies two primary
methods for exercisng market power: physicad withholding

and economic withholdina. And | think on the physica
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withholding sde it's necessarily the case that by and large
you establish that after the fact. 1t would be greet to
address everything prospectively, but that's the sort of
conduct that you detect through investigation.

And s0 in order to mitigate that, | think it's
useful to have some measure that works as a deterrent
agang physicd withholding. It doesn't have to
necessarily be a measure that the RTO employs. It can be
addressed through pendties that FERC employs through an
enforcement-like action. | think in terms of designing

mitigation that addresses the full array of conduct you're

worried about. Y ou have to think about how you're going to

address physica withholding, becauseif you perfectly

mitigate economic withholding, it's going to move people who

have market power into the other categories.

If you have an appropriate deterrent, and |
happen to agree fully with not undermining the market
process after the fact by resetting market prices and so
forth, but a penalty that's applied after the fact that's
intended to serve as an adequate deterrent will prevent the
behavior before it happens, and therefore it's prospective
IN some respects.

MS. WOLFMAN: Sonny?

MR. PROPOWSKY:: | just wanted to briefly say in

response to Craid's answer to Dick's question, I'm not sure
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that that is the end Sate that we're looking at, that isa
perfectly competitive dectric market thet isjust like
every other market. | don't know that you can get there
from here. And because of the unique attributes of
electricity, because of the obligation to serve and the
other socid and environmenta reasons. So I'm not sure you
can get there from here.
All I'm saying isthat | think you ill need
market monitoring with the possibility of addressing the
kind of issue that Dick raised, the unilatera exercise of
market power that raises prices above just and reasonable
levels. So | think we should design the market the best we
possibly can and have you at FERC and people like at the
RTOs do the monitoring to make sure we stay on course.
MS. WOLFMAN: | seethere are people circulating
with microphones, so we will take a question for the
panelists from the audience over here and then over there.
MR. LIVELY: My nameisMak Lively. | ana
consultant. | noticed that in the strawman paper it talks
about aD.C. circuit holding that where a buyer has
sgnificant market power. Y et the panel has only talked
about where the sdller has sgnificant market power. The
buyer can have sgnificant market power, for ingtance, where
pipelines have pendties for people who leave too much gas

on the system on the daily imba ances where dectric
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utilities have pendties for generators who leave -- who
generate when they're not supposed to.

I'd like to hear the pand talk about where the
buyer has market power and abuses that.

MS. WOLFMAN: Joe?

MR. BOWRING: Asapractica matter, | would say
that while we're obvioudy aware of the potentid and we
look for it and weve been urged to look for it by lots of
those participating in the market, we haven't seen it to any
sgnificant degree. | mean certainly one potentia areafor
that isin the areaof DSM curtailable load. However, we
look at that and we haven't seen any evidence of it.

| mean, it's certainly truethat if you're trying
to take a balanced view of the market as we are that you
have to be aware of that. But as a practical matter, we
haven't seenit.

MS. WOLFMAN: Allen, and then we can go to our
next --

MR. MOSHER: The Cdifornial SO, many have
aleged that it was designed to create buyer market power
for the gate of Cdifornia. But it was predicated upon a
aurplus of generation within the region, and when that
turned, it became exactly the opposite. It became sdler
market power. But other than that, | don't know of any

maior examples of buver market power.
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MS. WOLFMAN: All right, David, and then a
question.

MR. PATTON: Just aquick point. Traditiondly,
buyer market power in an economics textbook hasto do with
buyers threatening to withhold their demand to drive prices
down, and as Joe noted, that's extremely difficult in our
spot market. There have been dlegations that large buyers
may withhold from forward markets or from the day ahead
market in order to influence prices, and that is certainly
something that needs to be monitored, given the Sze of some
of the utilities.

But secondly, there are a number of actions that
can depress prices that are every bit as damaging as actions
to increase prices. For example, distribution companies
often have the authority to take generation out of merit in
their areas to protect their digtribution facilities. If
that's abused, it can prevent the shortage prices from
emerging that need to emerge. We need to be balanced, and |
agree wholeheartedly with the comment that what we're trying
to get istheright price9gnd. Price Sgnasthat are
inflated are damaging. Price dgndsthat are depressed are
every hbit asinefficien.

MS. WOLFMAN: We have another question from the
audience.

MR. TATUM: Thank vou. My nameis Ed Tatum. I'm
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with Old Dominion Electric Cooperative, and over the past
couple of days you might have come to know our organization
asthe load pocket poster child. So we're pleased to be

here and appreciate the attention to that issue.

The question isin this conversation today, we
talked about a close link between areas with wholesale and
retall competition and possbility of deding differently
with areas that have no hope of retail choice in the near
term versus others that do.

A gquestion for the pand and for some of the
economigts on there iswhat if you have a Stuation where
there has been, rdatively spesking, afairly liquid
wholesale market and retail choice has been availablein
those areas but hasn't taken place? Isthisindicative of a
market power issue? Isit indicative of poor market design,
acombination thereof? And what type of remedies would you
suggest?

MS. WOLFMAN: Joe?

MR. BOWRING: Let metake awhack at it, and I'm
sure other people will have an opinion. But certainly in
PIM, whichisin part | guess what we're talking about, Ed.
Okay. I'll restrict my remarksto PIM and other folks can
talk about the rest of the country.

But in any event, there are retail price gapsin

place in most of PIM'sterritory. People pay fixed prices.
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That does not mean, however, that there can't be demand
responsiveness. It dso doesn't mean that thereés not a
red price sgnd. And as people have pointed out here,
therés a profit to be made. There's money to be made
between if an LSC is buying high and sdlling at a capped
rate, clearly theré's money to be made from curtailability.

The LSC hasan incentiveto doit. Third parties
have an incentive to step in and sdll that service ether to
LSCsor actudly primarily to the LSCs who are bearing the
burden of it.

So | guessto focus directly on the question,
ultimatdly there was aregulatory bargain made, and it had
to do with payment of stranded cogtsin return for retail
rate caps. So the question is, if you don't have alot of
marketers because for whatever reason, for example, the
wholesdle price does not permit an adequate margin when
given the retail price cgp iswhat you're looking for asa
consumer, alow price or alot of marketers. And | would
suggest that the retid customers are getting the benefit of
thet regulatory bargain. And aslong asthat lagts, you're
not going to have alot of marketers. That doesn't mean
that there's market power, that there's something wrong with
the way the market's working.

MS. WOLFMAN: Do we have another?

MR. ONEILL: Can |l ask aquestion about the
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price caps? Suppose we converted the price caps into cheap
power entitlements which you could sl back to the market?
Would that help?

MR. BOWRING: That'sin effect what an
intermediary can do. Andwhen | sad earlier that PIM is
atempting to, and | think the right role for RTOs
atempting to facilitate that market, that's exactly what
were trying to facilitate. Letting people see the vaue of
not consuming and getting the value for it from the market.

MS. WOLFMAN: Yes, audience?

MR. WILSON: Seth Wilson with In Market. Redly
aquestion for Mr. Bowring and Mr. Patton. Joe mentioned he
was blessed with a good market design when he stepped into
the pogition. Asaformer director of compliance for the
Cdlifornia Power Exchange, | was not.

(Laughter.)

MR. WILSON: | believein Don Garber's comments
and Scott Harvey that we've got to get the standard market
right and I commend the Commission and Staff for working in
those efforts.

In focusng on flexibility of monitoring and
measurement as it relates to marginal cost caculations and
unforeseen factors that drive and influence the market,
particularly avariety of opportunity codts, be they

locationd, time differentid or other markets, the question
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| have are do you have protocols that actively promote
demand responsiveness in your market desgn? Do you look at
load pockets when you evaluate RMR contracts, grid
connection paliciesthat are established by the RTO in
transmisson expandon policies in committee meetings and
reports?

Do you look or have you consdered at
benchmarking generation performance based on historicad NERC
dataor internd RTO data? And then do you establish
particular methods for monitoring gaming of structurd rules
that might be in your market?

And findly, have you consdered or have you
looked at establishing a disciplinary process that may be
smilar to what we seein the National Futures Association
for commodity markets in establishing protocols and
sanctions and pendlties for activities, behavior in your
markets?

MS. WOLFMAN: Thosearealot of questions. Can
you boail it down to one overarching question or choose the
one you want most?

MR. WILSON: Why don't we let Mr. Bowring and Mr.
Patton just respond asthey fed from what they received
from that question. It may not be as comprehensive.

MR. PATTON: | unfortunately wasn't taking notes.

(Lauahter.)
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MR. PATTON: I'm going to work on my
recollection. Onething you sad, though, that | meant to
try to make a point of at one point about the paper that
FERC had issued on opportunity costsis that thereis one
design element that can address that issue of geographic
opportunity codts, and that is having a design that
separates the bid to import or export from the bid of the
generating unit that's supporting the bid.

If you do that, then the generator bid doesn't
need to reflect any opportunity costs associated with the
neighboring market. The transaction bid will. And that's
in fact what happensin New Y ork and has been effective,
because that can be a sgnificant opportunity cos.

But as far as some of these other issues, | mean,
we don't have RMR contracts. We deal with the load pocket
issues largely through the bid flexibility or offer cap type
mitigation.

Asfar as the benchmarking and other things,
clearly we do alot of that sort of andyss. Asfar as
gaming goes, thisisan issue | think that getsraised is
how do you monitor for gaming, and isit different than
monitoring for market power? | think in that regard, the
commentsthat | had made earlier about focusing on
withholding are key. Because what youre looking for is

behavior in the market that doesn't appear economically
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rationd. And so that generdly takesthe form of
withholding. And that withholding can happen because
there's market power.

It'sequdly likely thet it's hgppening in
response to a flawed market rule that's providing asignd
you don't want that supplier to be recelving. And before
you jump to conclusions, you have to try to separate those
two 0 that you can address flaws when they exist and not
try to mask the symptom with mitigation.

MR. BOWRING: Let metry answering acouple. |
guess the next to the last one had to do with benchmarking.
We certainly do look at outage rates on a unit pecific
basis. Wetrack that data. We have that data going back a
long ways. And one way we monitor for physica withholding
isto look at those outage rates. Obvioudy, they'rea
function of anumber of facts. But if we see asgnificant
change in outage rates compared to hitoricd performance
and theré's not a good explanation for it, that's certainly
atrigger for interest.

S0, yes, we do benchmark. Similar to | guess
Davesresponse in New Y ork, we deal with load pockets via
our cost capping authority, one of the dements of the
market design | described. Thét is, we have the authority
in aload pocket, whether it be transent or longer term to

cost cap units and to require them to run. And therearea
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number of issuesthat raises, a number of complicated
issues. Were addressing those. But to make along story
short, we don't have RMR contracts at dl, certainly not the
typethat existed in Cdifornia

MS. WOLFMAN: Onre more question. Yes, inthe

back.

MR. TALLMAN: I'm Bob Tadlman from LG&E Energy.

This should be a short answer question. Y esterday the
Generation Adequacy Pand discussed the vaue of capacity
obligations in ensuring ddliverability and encouraging
investment. And this morning Mr. Bowring Sated that it
a0 had vaue in limiting the potentid for physicd
withholding. And I'd like to know if the other members of
this pand agree with that assessment of the vaue of
capacity obligationsin limiting potentid for physicd
withholding.

MR. ROACH: | certainly agree that having a
capacity requirement hasvdue. I'm not sure I'll trace it
to limiting and withholding. But | think thet it redly
does have vduein terms of hdping with riability,
helping to, in alegitimate way, manage volaility. And
mogt importantly, in being away to legitimady assure that
there's adequate investment in the market.

So | think it's an eement of standard market

desian that redly has severa aood benefits.
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MS. WOLFMAN: Why don't we just go down -- Scott?

MR. HARVEY: Wédl, I'll do timein purgatory for
having been involved in ICAP markets, but they aren't going
to solve the problem. They're going to make things more
complicated. And if | have market power in the energy
market, | dso haveit in the ICAP market, and I'll be able
to useit.

S0, you know, you've got to ded with the market
power problem. You can't get around it. You either have to
have divedtiture or financid contract, some kind of
mitigation, because one way or ancther, if I've got it, I'll
useit. Andit'seven harder probably to ded withitin
the ICAP market, because how in the world do you decide what
the reasonable offer forward in the ICAP market is?

MS. WOLFMAN: Allen and then David.

MR. MOSHER: My measure of choice for market
power mitigation in the long-term market isto alow load to
contract forward and ensure the dliverability of resources.
When they're surplus, they get released to the market and
they're digpatched within the ISO. We can talk about
whether it's market-based, bid-based or whether it's based
on cogt. But that's my preferred model for mitigation.

That and dso dlowing bilaterd contracting so you dways
give load-serving entities an dterative to buying through

an RTO market, at least to the maximum extent possible.
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MS. EATON: | haveaquestioninstead. And I'm
looking forward to being able to read the transcripts or
whatever is available from yesterday's generation pandl.
But herés my question. It seemsto me that when you try to
get something to do too many jobs, you're not going to get
it to do any one of them very wdl, and that that may be a
problem with capacity charges of various kinds.

Theonethat | can see dlearly isvdid and
necessary hereisthat part of the reserve market that
preserves reiability. And by that | mean dectrica
religbility. That if aunit goes down, there hasto bea
way to pull dectricity back onto the system so the system
doesn't collgpse. That that isasystem cost. It hasto do
with the ability to ddiver power. And that might dictate a
different kind of structure and who paysit.

Everyone eseistaking about alot of other
things. Many of them have to do with the problems of
volatility, a check on withholding and some other things
which redly don't have to do with system rdiahility, they
have to do with whether you trust your supplier. And that
gets to be maybe we need some checks on that. But
traditiondly, markets took care of that. Markets didn't
take care of this problem of the wires burning down.

So | just put it out that people should maybe be

thinkina very carefully about what problem they're trvina to
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solve with everything they're calling capacity markets.

MS. WOLFMAN: Joe, did you want to?

MR. BOWRING: Yes. Just to be clear, were not
going to have the whole capacity market debate here, because
we only have 60 secondsleft. And | candoitin 90
seconds, but 60 seconds is just too short.

(Laughter.)

MR. BOWRING: Inany event, | wasn't trying to
assart that the ICAP market isthe critical market power
mitigation measure. | was Smply pointing out that the ICAP
market, in addition to what | regard asits other benefits,
a0 has a market power mitigation component, to wit, their
requirements to offer in the day ahead market, and thereis
an incentive not to physicaly withhold that. That'sared
incentive. It's perhaps not the central mitigation feature
of the market. Thanks.

MS. WOLFMAN: Thank you, pandists. Thishas
been very helpful. An excdlent pand, and you've brought a
lot of different perspectivestoit. Andit's been very
helpful.

Since weran alittle bit over, why don't we
dart this afternoon's pand at 1:40.

(Whereupon, at 12:40 p.m. on Thursday, February
7, 2002, the meeting recessed, to reconvene a 1:40 p.m. the

same day.)



AFTERNOON SESSION
(2:45 p.m.)

MS. FERNANDEZ: Could people start getting to
their seats so we can get sarted momentarily? 1'd like to
welcome you to our last sesson of the week. The afternoon
sesson ison minimizing the cost of implementing tandard
market design. Dick O'Nelll isgoing to sart off with some
opening comments on this pandl.

MR. ONEILL: Most people didn't know that the
last two-and-a-half days were smply a set-up for this
panel. Twenty yearsago | left apodtion as professor of
computer science. And so thisin a sense is ahomecoming.

And in some sense, this was a set-up, because
over the last severd days, we heard stories about why you
couldn't do this and why you couldn't do that, and
oftentimes the stories were, we couldn't do that because
there was a software problem or because it cost too much.
For example, we were taking about demand-side management,
and somebody said there wasn't enough buses in the New Y ork
modd to do demand-side bidding. Somebody said in a casud
conversation that if we did thet it would take ahdf a
billion dollars in software development codts, which is
probably a couple of more zeroes than I've ever heard talked
about before.

And there are issues that we used to hide in the
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roundoff in the old verticd system, amillion dollars here,
amillion ddllars there, that Sue Kelly told us the other

day that were very important to her when she gets a bill

from PIM for congestion cogts. Although in the PIM scheme
of themes, they maybe roundoff numbers.

(Laughter.)

MR. ONEILL: So what we have discovered isalot
of theissues that we used to hidein the vertica structure
and the software problems are now sort of coming out and
confronting us. Another exampleisin the security
congirained unit commitment, astandard moddl isa
Lagrangian relaxation that gets you an gpproximate answey.
And for the vertica company, the gpproximate answer was
pretty close. But if you were the gpproximate answer that
didn't get digpatched and you should have been, you have
reason to be concerned and you have reason to complain to
us.

So what we're going to do today is hear from a
group of people who actually write the software and a group
of people who actudly use the software -- they purchaseit.
And agroup of people that test the software. And what we
want to do is going forward to make sure that we design the
market and the software in ways that are not going to be so
expensive to essentidly put a drag on the market design.

| hope that we will be ableto gart a



relationship here that's very productive and leads to a new
generation of software that is modular, testable and
transparent to say the least.

With that, I'll shut up and turnit back to
Alice.

MS. FERNANDEZ: Okay. | getto bel guessthe
moderator for the rest of this. | think were going to
follow the same basic format that we've used for the other
pands, which isthat basicdly well sart off and give
everyone a chance to make a brief opening remark, and then
well get into some questioning. And then well try and
take abreak at around 3:00, 3:30. So why don't we start on
the left with Mr. Sun, and then with the other from ESCA.
And if the other people could introduce themsalves when
they're garting with their presentations.

MR. SUN: Good afternoon. I'm David Sun from
ESCA. Firg of dl, I'd like to thank the Commission for
giving us the opportunity to participate in this panel
sesson. Aswe know, this could be a set-up, but we enjoy
the chdlenge.

Software issues are the topic of this pane
sesson. And to alarge extent, when people talk about
Issues, they think of problems. Indeed, there are many
problems. To alarge extent, the definition or

understandina of issues to include not just the problems but
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aso where people have succeeded. It's only by looking at
both success factors and failure or mistake causes that we
can move forward better. So with that, | would like to see
us looking today at leveraging our experiences from the past
and look forward to the future how to implement SMIDsin a
more successful fashion.

And as an example of some of the newsitems,
falures often get on the front page, but successes don't
get as much vighility. An exampleisback in '96 when we
first implemented the New Zedand system, nodd pricing co-
authorization was a fourth-month activity. So some things
could go right. We want to exploit that possibility.

The SMD process we're very, very happy to see
it'sin fact in our mind, itsavery naurd sep inthe
evolution towards competitive eectricity markets. Itis
this process that with SMD initiative -- I'm using that term
-- we are seeing abusiness driver being formed that will
alow better streamlined software implementation processes.
With a st of more standardized requirements, it is possible
to look a software quditization. It ispossbleto look
a upgrading. Itispossbleto look a aframework whereby
with the same set of -- with amodular structure, the best
of three solutions could be integrated in a vendor neutra
platform, and that is something we bdieve strongly in.

Now many projects today in the 1SOs and RTOs do

612



have multiple vendors present a the same Site, and | won't
elaborate. But a every one of the Stes, we will seethat.
However, that process has been somewhat ad hoc, and | think
we can do a better job taking a more standardized, more
systematic approach towards the SMD-centric process. Itis
adong tha line, representing us at ESCA will voluntesr,
we a ESCA will volunteer to lead an organization or ad hoc
organization to have different stakeholders focus on moving
the SMD implementation process with greater coordination,
and we can offer this goesinto more discusson later.
WEell be happy to describe how we see this may be
implemented.

With that, | welcome discussions later. Thark
you.

MR. CHEN: My nameisYilang Chen. | work for
ABB. It'saglobd automation and a power technology
company with 160,000 employees and represents in more than
100 countries. I'm speaking here today from the perspective
of amarket operating system developer and as an industry
automation infrastructure provider and aso asset
management.

ABB, working with our customers, has accumulated
condderable experience in the development and the
implementation of amarket operating systems. Our product

portfolio enables our customer to intearate industria
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systems by managing information based on open indudtria
standards.

| want to thank you for the opportunity to be
heretoday. It'sindeed avery timdy pand. Over thelast
few yearsin the process to restructure the industry, the IT
Issue was often an afterthought. As an industry, we
underestimated the complexity of the required IT systems,
and we were surprised by the fact that implementation
details had materid impactsto overadl market performance.

We bdieve that FERC is doing the right thing by
consdering the IT implementations issue up front in this
overd|l market design effort.

I'm here today to discuss the cost of IT issues
and specificaly to tell you that the cost of IT systemsis
not disproportionatdy high relative to the benefit. A
market operating system represents alarge investment. The
cost congderation isrightfully so on everyones mind. If
the cost of our IT system is more expensve compared to
other mgor IT systemsin other indugtries, the answer is
no. One can vdidate the total cost using different
methods.

More important than the cost minimization isthe
ability of the IT system to support a hedthy market. A
lessoptima 1T decison costs RTOs millions. HOwever, a

poorly functionina market costs the consumer billions. On
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the other hand, everybody gains with a properly implemented
IT system.

Open architecture standards and the use of best
practices do reduce costs and assert quality. They would
dlow the IT system to be more respongve to the changing
business needs. What we can expect is an improved cost
benefit ratio instead of a reduction of the overdl cost.

Many issues have surfaced over the last few
years. The most important lesson we learned isto Strive
for agloba optimization and not to look at individud
problems independently. This principle should gpply to the
way we address software issues, and cost is one of those
Issues, and it should not be addressed in isolation.

Implementing a new market designisalong and

iterative process. ABB looks forward to supporting FERC and

theindustry. Thank you.

MR. ALSAC: Good afternoon. Thank you for
inviting usto thispand. My nameisOngun Alsac. | am
the director of the power computer gpplications software
group of Nexant. We arelocated in Mesa, Arizona. Since
1984 we specidized in high end power system software
development. By this| mean we do not provide software
systems but we provide components, engines that can be used
with various software systems.

We have thinas like sate estimation, continoency
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fault analys's, congestion management, LMP cdculaions and
other FTR, TCC caculations. At least a hundred control
centers dl around the world have implemented our software
through different software system vendors, and gpproximately
ancther 50 utilities use this software, including Cdifornia

SO, Maine, National Grid Company, New Y ork, and PIM.

My commentsin this pand are based on our
experience over the years as athird party independent
software supplier to many vendors and integratorsin this
fidd.

To dart the discussions, | have two generd
comments related with the state of the software for market
goplications. My first comment is related with the loose
coordination between market designers and the software
developers. So far in many cases, the market design has
been an independent activity, defining nonstandard,
different market applications, followed by quick response
RFPs asking for short-term ddivery schedules.

Inevitably, this resulted in developers promising
new and complex market software which cannot easly be
developed within schedules, delays and costly devel opment
efforts, producing unsatisfactory implementations which
cannot be fully tested and further developed and basicdly
In everyone cutting corners.

Another comment is related to the poor



understanding of the data requirements and modeling issues

in market software. Data hecessary for these applications

to run satisfactorily have often been poor qudity with

insufficient redundancy. Models used and their reduced
derivatives are quite unsatisfactory. Data exchanges

between components and 1SOs and RTOs often not timely or not
format and content compatible, which resulted in network
moddls derived by sate estimators and used by al

subsequent calculations are often poor representations.

These issues are very Smilar to theissuesin
the early days of energy management sysems. And dso a
that time, this was about like maybe 20, 30 years ago, when
new control centers for utilities were coming up and there
were exactly amilar issues in those cases, and dso at the
time the industry responded and tried to solve some of these
problems.

A great ded of effort at the time was spent in
defining standard gpplications and this paid off quite well.
Today alot of EMSs use very smilar Bayes gpplications.
The critical work of standardization of the data.and
modding came later, with limited success. Open software
architecture won over software standardization, which alows
plug-in software gpplications of specidized third-party
vendors when and where necessary.

BExaminina the current Stuation under this liaht,
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| believe market implementation issues will result ina
smilar manner as we progress through this panel and in the
short-term. Thank you.

MR. IRISARRI: Good afternoon. My nameis
Guillermo Irisarri. | represent Open Access Technology
International. Over the past Sx yearsat OATI, we have
been involved in the devel opment, implementation, operation
and maintenance of large scale applications to serve the
eectric utility industry. In particular and of greet

pertinence to the current discussions here, we are the

developers and operators of the so-caled NERC interchange

digtribution calculator.

The NERC interchange digtribution caculator or
IDC is perhaps the largest red time online gpplication
currently in operation in North America. It coversthe
Eastern interconnection from the Rocky Mountainsto the
Eastern United States and from Northern Canada down to
Horida The gze of this sysem and its criticdity
reflects the needs that we are seeing dready in the
upcoming super RTO sizesthat are being planned for the
future.

This system addresses the needs of systems of

many thousands of buses, on the order of 35,000 buses, which

is the Eastern I nterconnection modd; 45 to 50 thousand

branches, and thousands of flowoates and other branches and
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equipment in the power system. It dso worksin asymbiotic
fashion with the e-tagging system that you may be aware of

in which every sngle transaction in the United States and
North Americain generd isreceived by these IDC, and the
IDC is used as a congestion management toal currently by the
security coordinators of the Eastern Interconnection.

Now | bring this system as an example of a
software system not necessarily as an example of a
congestion management system. That's a subject for a
different discusson. But as a software system, it isvery
pertinent to our current discussions here today and into the
future. Givenfirg of dl itsvery large Sze, its needs
on modeling issues and the specific types of decisons and
approximations that are necessary to be able to provide
robust, continuous results to al market participants,
whether it isan RTO or whether it is the whole Eagtern
I nterconnection of the United States.

Our experience with very large scde systems dso
gppliesto two RTOs at the moment, in particular the Midwest
ISO. At OATI we are the providers of the current Day One
Congestion Management System, which involves many of the
components of the future standard market designs as
proposed.

And the next one, which isasmdler Szed sysem

but a0 equdly chdlenaina, is the Grid South Sysem. We



are dso the providers of the Day One Congestion Management
System.

We have developed, in addition to these systems,
amarket design to respond to the needs of the super RTO
szes. In paticular we have in mind the Midwest SO,
together with nelghboring systems such as Southwest Power
Pool and PIM, which will require very criticd, large
infrastructure for its utilization and successful usage.

So | am very happy to be here this afternoon to
discuss these experiences and to explain and discuss as well
the software devel opment process that we use a OATI
together with our partnersin the development of these
goplications. Thank you.

MR. VAN WELIE: Good afternoon. My nameis
Gordon van Wdie. I'm with the ISO in New England. I've
got a presentation which I've handed out to everyone. I've
had the pleasure and the privilege of working on both sdes
of the customer and vendor fence, and I've entitled my
presentation this afternoon RTO Software Standards. And
what I'm hoping to do hereisjust share one person'svison
on how we might go forward and avail ourselves of what |
think isavery unique opportunity. Asthe FERC setsout to
standardize market design and set up the RTOs, | think we
can do some thingsin terms of using that momentum to drive

dandardization within avery critica aspect of this
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industry.

On page 2, | just briefly cover the topicsthat |
intend to cover during the presentation, some brief words on
why do we need standardization? What do we need to
dandardize? The evolution of market design and software
design. | think these are very interdependent topics and
need to be managed as such. | give some thoughts on RTO
software architecture, CIM and application bus, security,
modularity, testing and vaidetion.

So with thet, let me move to page 3, which iswhy
do we need standardization? | think it answersthe primary
question that the Commission has put to us, which ishow do
we lower the costs? It will drive codts, and it will dso
drive risksdown. It will ensure multi-vendor
interoperability. | think it's essentiad to making the
standard market design concept work on abroad scale, and |
think it will help the industry to mature and gabilize. As
one of the previous speskers sad, the EMS industry is
pretty much mature at this point. I1n the area of markets,
we are now just starting to see the industry mature, and |
think we can help that process along.

Page 4, | cover some standardization principles.

So in thinking about standardization, you've got to have

some framework which guides how we move forward. | think we

need to ensure compatibility and communication between
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software components and gpplications from different vendors.
We obvioudy need to be able to vaidate the software
compliance with the market desgn and the rules.

I think, however, we can't be too davish about
Sandardization. We can't drive it down to the last nut and
bolt. We've got to dlow for continued innovation and
vendor differentiation. And so therefore you can't
overcontrol that process. And so therefore, my proposition
isthat you don't try and standardize the technologies used,
you don't even try and stlandardize the algorithms used,
because people will come up with better dgorithms next
year. But you need to ensure that the black boxestalk.

The next pageisjust apicture meant to tell a
gory of how this might move forward. Asl sad, | think
welve got a unique opportunity. Standard market design,
which we're implementing in New England based on the PIV
market design rules, I've just termed that SMD 1.0 asa
darting point. We've tried hard to employ a modular
architecture, and | think thisisthe firg step towards
standardization of market desgn and rules, because you have
two 1SOs in the country starting to move forward on the same
basis.

But it's obvioudy not enough going forward. And
| see that two things happen. The market design obvioudy

will have to evolve and will have to incorporate other best
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practices from around the country, but the software design
and the software architectures that support that need to
evolvein pardld. SoI'velad out there under SVID 2.0,
whatever labd we giveit, you'll seethere CIM compliant.
APl and Market CIM Extenson design. Trading standards.
Security framework. Market rule vdidation. Multi-vendor
support. I'll explain some more of those terms allittle bit
later in the presentation.

And then as you go further out, an gpplication
bus standard supported by multiple vendors, security
standards, and metadata interchange.

I'll dso mention later on that standardization
iIsadow process. It doesn't happen overnight. And the
reason for that isthat they are competing technologies,
competing ideas, competing vendors. And so there normally
needs to be something pushing this dong in order to make
that happen swiftly. If you just let it be, it can take a
very long time to create a tandard. If you spesk to people
in the IEEE or in the IEC, the international verson | guess
of the |IEEE, they'll tell you that certain standards took
ten yearsto be created. And sometimes by the time the
standard is created, it's not redly relevant anymore. Soll
think that's something that we need to be conscious of .

The next page, which ispage 6 in the

presentation is what do we need to standardize? And |
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cdled it making the black boxestak. One of the previous
peakers said that market design and rules are very closdly
linked and have a direct impact on software architecture and
implementation. That'strue. It's one of the reasons why

we made the change within New England to smplify our
implementation of new markets.

Intermsof a high levd architecture, | think
one of the important things is to make sure that there's
modularity in one's gpproach to implementation so that when
you change something in one part of your system, you don't
haveto basicdly follow thetral dl the way back through
every gpplication that you've ever designed.

I've got some guiding principlesin parenthesis.
Obvioudy standardized market desgn and rulesisamugt. |
think we need to have astandard view on the gpplication
framework and the basic building blocks, and very
importantly, the principles of operation between these
building blocks. | think that you can dlow for regiond
differencesin the detals aslong as they do not result in
rules or software that inhibits the flow of transactions
between RTOs, which isin the end the superordinate god of
seamless markets.

There's astandard out there called the CIM, the
Common Information Mode, which has been around for awhile.

| think it'savery good idea. It hasn't aot as much

624



625

momentum as it probably could have. It focuses on
gandardizing the datamodd. And I think thisisagood

bass. Just like the PIM market designisagood basisfor
moving forward with standardizing the market design, the CIM
iIsagood bass for taking something that dready exists and
extending it for what we need in the area of markets and
trading.

The other thing | think we need to take a serous
look at, which has aso been talked about for along time
within the industry, dthough no specific tandard has
emerged that I'm aware of, is an gpplication bus. There are
anumber of different competing technologies and proposas
inthisarea. But thiswould dlow a standard protocol for
communication between gpplications.

| dso mention a security framework. | saw a
report just recently which said that entitiesin the energy
or the dectricity utility industry are far more prone these
daysto cyber attack. So | think one of the thingswe
really need to look at iswhat is our overal approach to
this? How do we standardized and ensure that we are
building robugt sysems?

And then obvioudy in the area of participant
interaction -- datainput, publish and reporting -- the more
we can standardize the look and fed and the way we interact

with these systems, | think the less codtly it will bein



the long run.

Page 7 isjust avery high leve diagram that
triesto depict what I've jus said in words. Y ou seethe
Application Integration Bus. Y ou see various applications
connected to them. I've roughly categorized them into EMS
gpplications which are associated with control of the power
system, and then markets software, particularly those that
are doing the caculation of pricing and doing the
optimization of the market.

And then you see the CIM data model connected.
And redly what you want is afarly clean architecture
going forward which will dlow you in the end, if these
things redly are sandard in the way they communicate with
each other, to use those boxes from different vendors. And
then | think what that does, it alows competition to be
introduced within the indudtry. It givesthe customer |
think a greater degree of certainty that they can pick the
best gpplication from the best vendors.

On page 8, | very briefly cover the Common
Information Modedl. It's an industry accepted standard for
control center EM S data exchange. It's been developed and
tested among mgjor EM S vendors as part of the EPRI-led CCAPI
project. It dlowsfor network mode exchange. It supports
advanced network applications, energy scheduling and energy

accountina functions. 1t enables multi-vendor intearation.
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They've actudly gone afar way down the track in terms of
Setting things up in away that different vendor products
can work with each other.

Our belief isthat it requiresthe desgn and
implementation of what we're caling market extenson to be
able to handle market clearing gpplications and trading. So
a the moment, it's very EMS-centric and needs to be
extended if it's going to be of usein terms of
dandardizing in the markets arena.

Application bus. Therés atechnology caled
Enterprise Application Integration technology, which is --
and I'm not an I'T wizard, so don't ask me what metadata is.
| have some high level idea. It'sredly data about data.

It dlows communication between these applications.

But by standardizing the way you interact between
these various gpplications, we bdlieve that you will
sgnificantly increase the effectiveness of gpplication
integration, and you reduce build time for putting these
sysemstogether. It's an industry accepted technology.

It's been implemented by several mgor power industry
vendors. It's part of the CCAPI standardization effort and
once again hasto be extended to handle market side
applications.

Page 10, security. It'sour beief that we need

to establish a common security framework. | think it's
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going to be too ambitious to try and sandardize everything
down to the last nut and bolt here. Here are some examples.
Digitd certificates. Authentication servers.
Authorization servers, and profile based security.
Encryption obvioudy something that needsto be there. And
of course the whole issue of redundancy and back-up
capability is something that needs to be part of any good
software architecture.

Page 11, modularity. One of the key waysto
maintain flexibility going forward because obvioudy the
markets and the systems will not be static. So one of the

key ways of maintaining flexibility isto take advantage of

component-based system design, which is the way most vendors

aredoing it today. Sothisisno great legp for vendors,
but it redly ought to be part of the specification if you
arelooking for what is our vison going forward.

Thiswill dlow easy repartitioning between
different levels. 1t dlows you to move around your
gpplication, depending on the configuration of your
organization or your market in the end.

Needs to be able to support distributed
computing. Obvioudy scdahility is an issue which needsto
be taken into account in any software architecture. And one
of the things that I've seen work pretty well iswherethe

market rules are supported on the basis of some form of
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rule-based software design and congtruction rather than hard
coded. And | think that gives agreet ded of flexibility
going forward, and there are plenty examples out therein
the industry today of where that has been fairly successful.

Page 12, testing and vdidation | think isavery
important thing from a customer perspective, from an 1SO and
RTO point of view. | seeanumber of different levels here,
though, in terms of testing and vdidation.

At the levd of making sure that the black boxes
talk to each other, | see that we could certainly use some
centrd standards authority for vaidating that the software
isCIM compliant and is gpplication integration bus
compliant. And | think EPRI isavery good choicein this
area. It doesn't have to be EPRI, but they have been pretty
much aleader in supporting this kind of development.

The other level of testing and vaidation comes
a thelevd of functiondity, in terms of making sure that
the software does what it was origindly specified to do and
is compliant with the market rules. And herel think the
onusison each RTO to conduct regular internd and externd
audits to ensure that the output of the software complies
with the market rules.

If we get to the point of having one nationd
market design and rules, then you could probably turn that

over to some central standards authority to do that for the
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RTOs. Sothat | think is not something that | would
prescribe. I'm just saying it's a possibility.

And then obvioudy each RTO would have to meet
software security standards.

On the last page in conclusion, then, what I'd
say isdon't be too ambitious on scope. Standardization is
avey difficult thing to do. Therewill be lots of
opposing pressures. | think it's very important to have a
clear vison asto where we are headed. | believethat a
neutral body should be the keeper of the standards, and |
believe that should not be avendor or an 1SO or an RTO. So
there needs to be some neutrdity in how thisis managed.

I would focus on standardizing the data modd and
the datainterchange firs. 1'd say that security standards
arearequirement. And I've said thisearlier on:
Standardization isadow process. We need to get started
now, and we need to find away of funding this within the
industry. Thank you.

MR. OTT: Good afternoon. My nameis Andy Ott.
| work a PIM, responsibility for market development and I'm
the customer of the software vendors, so I'm on the customer
Sde aso.

In looking at the questions for this pand,
essentidly what we're saying is we want to minimize cods

going forward and we want to have compatibility. \We want to



esentidly have scalability and be able to evolve into the
future. And | think the customers dso want something. And
what they want is sandardized datainput formats.

So | think if you think about those issues, what
that's saying is we do need to develop | think first and
foremost the idea of standard data interfaces, standard data
exchange protocol s between these systems. | think that gets
you alot of, in addition to sandardizing the market
software design -- excuse me, the market design itsdf,
gandardizing the data interfaces | think takes you along
way towards making the customers happy where they see one
interface and they don't have to train their people on ten
different interfaces if they trade nationdly or afew
interfacesif they trade locally.

| think the other benefits you get there is once
you put those standard protocols in place, then the idea of
trangparency of systems. The way we've acquired softwarein
PIM iswe tend to buy software modules, software engines,
and we act as the sysem integrator. What that dlowsyou
todoisif you dropin, if you have sandard data
protocols, you can drop in these other engines. And weve
actudly used that to audit in PIM. WEIl run one, the
production software, and then use another engine to audit it
more or lessto produce the same result. Thereésalot of

wavs to audit somethina, but that's one way. And thiskind
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of thing would enable that.

| think just knowing that that kind of stuff
happens behind the scenes gives partici pants confidence that
the software is tested.

The other big issueisin giving the participants
thedata. In other words, we've had a genera lack of the
ability. In PIM we have the breaker node formats, which is
smilar to the CIM mode that Gordon had talked about, and
we have to convert that to a power flow, another type of
format that is astandard, whether it's PT1 or IEEE or
something like that, in order to giveit to the
participants, because there is no rea standard protocol
that we can give that data out that isat what | cdl
production grade, meaning commercidly viable, if you will.

So the paint is, istherés something lost in
that trandation. So | think from the customer end, | have
alot of customers who actualy smulate our results. |
tell the story that when we went into nodd pricing, the
first or second day we went in, | got acal from a customer
who said, you know, | think that price should be, you know,
33.2 and it's 30 point something, because they were actudly
running, taking the best data system they had available and
running their own. And that's gotten much more
sophisticated.

So | think havina standard protocols aets vou a
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lot of the other things that you've listed.

| think one other area, cost minimization. |
think we as an industry have to redlize market sysems are
not EMSes. And | think obvioudy the EM Ses are great
sysems. they've been around for awhile. They have alot
of great functiondlity. But when you put amarket system
in, it's functiondly different than an EMS. AnEMSs
built, it'sardiability type sysem. It's built to modd
the power system in near term. When you switch over to
market systems, it'sadifferent anima. You're looking at
forward hedging. You'relooking at amode of the system
that's trying to essentidly ensure that you have a
financid modd that's physicdly feasible, meaning thet it
will match up when you get into the physicd ddivery
timeframe, which isthe redl time market.

So when the concept of, for instance, aforward
financid tranamisson right modd. Y ou have trading hubs,
and you put in virtud bidding points and you have these
other things. That doesn't lend itsdlf to AC voltage
analysis, because avirtua generator doesn't put out
virtua reactive power. 'Y ou have to make an assumption
about what it puts out.

So when you're acquiring the software, you have
to avoid the trgp or avoid the desire to just take the off-

the-shef sysem. Y ou want to actudly tailor it to what



you're looking for. That may in fact lower the expensein
our case. The assumptionsthat you put into a DC mode are
no worse in accuracy than the assumptions you have to put
into an AC modd when you have to assume what reactive power
avirtua generator would output. It's the same type of
assumption. So | don't see theré's ahuge gain in accuracy.
But it'salot more expensive to develop the AC modd. But
if you don't get the accuracy you need or you don't get an
accuracy gain, you may not seen a huge benfit.

So | think there are some areas where you have to
look a what you're trying to accomplish. That's probably
al | have.

MR. SOBAJC: | am Dgan Sobgjic with EPRI,
responsible for agroup on the degree of reiability in
power markets. | would like to thank the Commission for
giving us the opportunity to address this pandl.

Let me gart with -- actudly | had ahandout. |
didn't have enough copies, probably only ten.

MS. FERNANDEZ: Everyonel think on this Sde has
one.

MR. SOBAJC: All right. Thank you.

MS. FERNANDEZ: And actudly, if you have the
disk, if you'd giveit to us, we can put it up on the Web.

MR. SOBAJIC: Sure. That'swhat | was planning

todo. Thank vou. | think | will echo some comments made



by previous speakers, but let me start with a stlatement that
| believe is shared by many others, you know, especidly
those who attended previous two days, as Dick said earlier,
setting the stage for these discussions.

| believe we dl agree that markets are redlly,
redly complex sysems. And it isnot surprisng to usto
look and see the Stuation in which we are today, trying to
understand how markets function, what are the festures that
we should be looking a? What to measure? How to develop
al these component sysems? These discussonsredly
resemble discussions that we have seen in the late "50s,
early '60s.

As some of the previous speakers dluded to the
development of EMS. If you go back that many years you will
see that in the world of system operation, there was quite a
good bit of understanding what are the components of that,
how to look upon the power flows, the notion of the
overloads, the voltage problems and dl that. But what was
missing was the framework that is supposed to put dl these
things together. The framework that is going to sort of
give abig picture and explain the big picture.

And that thing happened in about '65, '66. There
were acouple of redly groundbreaking papers that were
published, and then the whole thing sarted unraveling. EMS

vendors came up. They started puttina the pieces of
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software together. They knew exactly what are those boxes
to put one after the other, and that's how the things took
off.

So what | would like to propose to you is that
our understanding of market sysemsasasysemisredly a
the very rudimentary levd. We are il looking for this
type of abig picture that is going to put dl the pieces
together: When we tak about the market power, when we talk
about the clearing prices, when we talk about day ahead
markets or red time markets. These things are kind of
unrelated if you read dl the literature that exists today.

So that's one fact. 'Y ou know, the other oneis,
of coursg, lifeisgoing on. We are in the market-oriented
environment. And we have to see how to dedl with the
Stuation as best aswe can. Taking about standardization,
| think we have two optionsthere. Oneisto look inthe
process. Oneisto look in the interfaces between those
process or both. | think the past has indicated that
looking in the processes is perhaps not that smart because,
asit was sad before, you know, there is dways somebody
who is going to come up and outsmart everybody before him
and come with afaster dgorithm, different thought. It
will develop better and better things.

On the interface Sde, the things redly make

sense. All the fuzziness that we see in the marketplace, we



are seeing some potentid ways to move forward by working on
the standardization of the interfaces between the market
elements and dso relationship between market and the system
operations and the other modules.
And as a consequence of course of thistype of
sandardization, we are coming to the modular design. |
think we dl said that. One important thing about the
modularity and the flexibility is that we should be aware of
the fact that the changes that are happening in industry are
to some effect nonreversble. Some of the things that
deregulation is doing cannot be traced back, even if we
would liketo. And we have to think about that when we are
working on this design Sde to make design asflexible as
possible so that we can redlign so to say the boxesin the
way that will be optimd perhaps under some different
arangement that may emerge, you know, seven years from now.
Andinclosng | would like to say that EPRI has
worked on the standardization sde. We have led the
industry in developing common information modd and AF,
which is Application Programming Interface tandardization
process. Not al of them are completed. Some communication
protocols on the standards have been completed o far, like
s0 cdled ICCP and UCA and dl sorts of acronymsthere. And
we believe that this experience and expertise can be

directly applied to address the industry need in developina
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the standards for the competitive markets. Thank you.

MR. PALIZA: I'm Roberto Pdizawith the Midwest
ISO. | thank you for the opportunity to be here. | just
have afew commentsin my opening sSatement. Implementation
of the standard market design in the Midwest will pose
unique chalenges to the M1SO and the software vendors
because of the scope, complexity and the scde of this
project.

Establishment of marketsin the Midwest as

proposed by the M1SO congestion management working group is

adgnificant shift from the way the Midwest sygems are
currently operated. And therefore, it requires a careful
evauation of aternatives to minimize raised cost of a
project and ensure a smooth trangtion for customers while
achieving the ultimate god in atimely manner.

We need to keep in mind that to implement the
proposed M1SO design, other key system eements need to be
fully operationd. One of such dementsisour Sate
estimation solution over that very large tranamisson
network, which in the case of the Midwes, including SPP,
MISO and Alliance companies, is over 30,000 matches. This
has not been done before in ared time environment and may
lead to development of new software/hardware architectures
and new dgorithms.

An important congderation when evauating
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dternatives to implement the SO market design isthe price
of these new systems. In our experience, the price of EMS
systems and the like are dependent on severd factors. For
example, price increasesif the project requires new
development or if it isan exiding product, priceis
dependent on the degree of customi zation.

Another important factor is the duration of the
project. The priceincreases as the timdine for the
project is shortened.

Another factor isthe risk associated with the
project which trandates to the type and amount, including
the contract, if the system isnot ddivered ontime. A key
factor impacting the price of these of these sysemsisthe
degree of competition. If there are severd credible and
viable vendors, the prices will be more competitive,
Standardizing the market design of relevant components
included in it will go along way in helping to develop open
software specifications, and by doing o, facilitating the
development and implementation of software components by
various vendors which ultimatdy should result in
comptitive pricing for these systems.

Conducting interoperability tests among vendors
of criticd dements of the sandard market design smilar
to those tests performed with ICC, CMXML and tagging will

enaure that the software desian is modular and that these
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elements can be integrated into a multi-architectura
system.

Asmy closng remark, | would like to emphasize
that software should not drive policy. It isthe other way
around. Software is developed to implement policy, and the
best way to ensure that the software required to implement
the standard market design istimely developed isto have
well established requirements for the system, which |
believe is what the Commisson istrying to address. Thank

you.
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MR. DOGGETT: Good afternoon. I'm Trip Doggett
with ERCOT. Thank you for inviting me.

I've been involved in the implementation of the
ERCOT operating system for about the past year and a hdlf,
and obvioudy, representing the users perspective, | do
fed that softwareisacritical ement in the Sandard
market design, and standardization of that software should
beagod.

| took alook at the list of issuesthat you had
prepared. | agree with you that as you consder the
characterigtics of sandard software, you should look at
trangparency, testability and modularity. Two of these that
| wanted to comment on today would be transparency and
modularity.

Transparency to meis an essentid characterigtic
of the standard software. In my opinion, it's unacceptable
for market participantsto look at our software as a black
box. They redly should be able to understand our software,
be able to develop shadow settlement systems, trust us, and
develop Smilar resultsin their shadow settlement systems.

If you don't address transparency, what you end up withisa
large disoute resolution team and alarge legd Saff
dedling with disputes.

Another issue related to trangparency that you

miaht want to congder is the pogtina of data and the use of
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data warehouses to make data available to the market
participants. They redly need this data to hedge their
risks and devel op shadow settlement systems. It dso helps
cregte alevd playing fidd by making that data available
to some of the smdler participants.

Modularity, or multi-vendor integration, | think
has been mentioned by everyone on the pand so far. | think
that'sared key. Kind of echoing some of Andy's comments,
| would say that that's red important from amarket
operator's standpoint as well as a market participant's
standpoint.

| guess|'d use as an exampleif, as amarket
operator, you make a change to your EM S system, and because
of alack of modularity that requires a change in your
Settlement system, that's going to create problems for you
and it's going to create problems for your market
participants in adopting those changes in their software.

| guess| would close by saying that we should
focus on the development of interfaces that dlow us,
because our markets are evolving, to enable multi-vendor
interaction and integration. | think that's something that
we need to increase the level of competition at the
subcomponent leve of our systems.

Thank you.

MR. ONEILL: | think | heard agreement, but let
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me just check.

Could we gtart working on a standard data
definition, which | believeisthe CIM? | guessthat's the
candidate. The questionis, can we agree -- or how long
would it take us to agree on a data definition to get this
process working?

MR. OTT: I'll gart by saying CIM isthe network
modd, the technica modd. Y ou need to develop a market
Sde to that, as Gordon had said.

| think the CIM -- what are we on, Version 10 or
something -- and | think at some point, CIM will stop. It
will be usable, and | think we need a market side to that.

| think at this point that's probably a good
garting point. 1 don't know how long it will take, though.
| guess | will defer to the technicd.

MR. IRISARRI: | would like to in some way echo
the statements of Andy Ott. The CIM -- and Gordon said
earlier the CIM has been designed to address the needs of
the EMS. Asmentioned earlier, the EMS and the market
sysems are different. They are different in many ways.
The EM Ses are addressing the red time concerns of
relatively smdl dectric utility sysems, compared in Sze
with the needs of the RTOs that we are seeing proposed.

The data needed to support the market systemsis

auite different than the data currently modded in the CIM.



A great ded of the information needed to execute the market
system needs, such as forward market FTR auctions, for
example, does not exist whatsoever in that modd. It's not
addressed at all.

Thered time modes used in the CIM -- node
breaker-type models -- are not gpplicable for the long term,
as mentioned earlier. So even though the spirit of the CIM
makes sense as a common information modd, the actua
details of its current implementation, | don't seethem
being applicable to the needs of the future markets.

MR. SUN: I'll echo that point, athough maybe
from adightly different angle. There aretwo issues. One
IS, as Gordon mentioned, standards do not happen overnight,
S0 be redigtic aout how long it will take to come up with
that. For CIM today, were looking at fiveto ten years
aready, and look where we are. There's no question we need
to move forward on that. But be redigtic on expecting the
time frame.

The other oneis, CIM is primarily servicing
market operators. | fed the better return may be on
sarving market participants, people such asfor us-- the
multi-regiond participants such as Dynegy, for example,
need to play in different markets. Weve got to standardize
that front, and that will be much more easlly accomplished

than that of how do vou modd acircuit breaker or an SVC.



There are certain things that | think return
faster. We should focus on those areas, and that's where
CIM can redly contribute.

MR. ONEILL: Do we start with CIM and build out,
or do wetear CIM up and start over?

MR. CHEN: Thereismore add-onto CIM. Let me
point out that, when CIM was origindly introduced, it was
intended for only the grid operation. However, today there
isapackage, apat of CIM that is desgnated for the
market operation. Thereisafinancid modd in CIM.

The modd is not functioning & this point
because there are so many different markets there that it's
difficult to have a sandard at this point. But the CIM is
agood avenue in the sense that it encompasses both the grid
operaion Sde and the financid part of it.

Theissue againis, how do you firg synchronize
the market modd, and from the market modd you trandate it
into amathematica modd. Oncethat is achieved, to put
that into aCIM or dandardize it isavery smple
procedure. The difficult part is up front.

MR. ONEILL: | found that thereis nothing
better a disciplining a process than essentialy making
surethat dl the definitions that go into the software
design are consgtent. When you have to actudly write the

software, the definitions become very precise, rather than
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sometimes the stuff we seein tariffs here a FERC.

MS. FERNANDEZ: | waswondering if we could focus
on sort of in terms of what FERC should be doing in the
process. I'm hoping we truly don't haveto get into
defining CIM, since | admit that there are an awful lot of
termsthat I've never heard before.

COMMISSIONER BROWNELL: There€'s areason for
that.

(Laughter.)

MS. FERNANDEZ: Inembarking on tryingto do a
role for standard market design, we've heard anumber of
gtories from the past of embarking on market designs where
they cost an awful lot of money and took an awful lot of
time to get done. We sort of have an opportunity in the
rulemaking to try and learn from the past experience and to
try and set it up to make it easer to develop the software,
which should then trandate into a more cost-efficient
software package for the buyers.

Wheat | would like to focus on is sort of, what
should the Commisson'srole bein this? Isit encouraging
the development of standards- setting organizations? Isit
mandating certain items or certain amounts of
sandardization, both in the market design -- isthere
anything the Commission needs to sandardize in terms of the

software? And | can see we've got two people.



MR. OTT: | think weld at least be standardizing
the market rules, if you will, asthe initiative that's
going forward. It's certainly going to help the software.
Obvioudy, if you have astandard set of market rules,
you're going to have a standard set of software solutions,
s0 | think that's going to help alot.

The one other area of standardization | know from
my perspective as | work with my brethren |SOs, RTOs,
whatever they are -- I'll be working mysdlf towards this --
isthe standardization of data interfaces. We have
something we call adata dictionary, which | guessisa
gandard term for dl of the generation demand, offers, et
cetera, that come into our markets. Obvioudy, were going
to be working with the MISO and others, and 1SO New England,
to standardize that set of data. Once that set of datais
standardized, you can work on standard Internet interfaces,
that kind of thing.

But | think some help in that areamight be
another area.

MR. ONEILL: Would it dow down or help the
processif wetried to get anationa group to do this, as
opposed to Andy working with MI1SO and Gordon working with
the New Y ork 1S0, and Cdiforniaworking with RTO West or
whatever?

MR. VAN WELIE: Let metry and address that.
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| think the peed of standardization isdirectly
correlated to the sense of urgency and the amount of money
the customer is about to put on the table. And the customer
could be, to some extent, the Commission; and of course
then, the other customers being the 1ISOs and RTOs.

There are three waysin which to create a
standard here. The firg isthe Microsoft way, which is one
vendor gets o big that they pretty much create the
gandard, which | think isunlikely in thisindugtry. The
second isthe normal standards creation process, which
occursthey say within the IEEE or the IEC. That'sa
lengthy and time-consuming process, because what you haveis
customers dreaming about a what-if somewhere out in the
future, and you have vendors jockeying for position based on
how thisis going to affect the next release of their
product. So that'swhy it'sdow.

| think what we need to do is creste a customer
who's got some money to get something done, and then youll
get something done. Even then, it's not going to be an
instantaneous event. It's going to take some time, because
of the pressuresthat | described in the earlier process.

So | think it's clear that there are some things
which are agood garting point. CIM isagarting point.
It doesn't cover the market Side, but you can even look at

takina what vou've got dready that's been fairly well



proven and extending it, which would be my proposa here.

And in terms of the gpplication and integration
bus, thereésalot of thinking that's already been done.

The chdlengeis to find somebody who's going to carry the
flag forward on this, and then to find away thet they
actualy have the wherewithd to get it done. Then |
suspect the vendors will follow, because typicdly what
happensis -- normdly what will hgppen is a customer will
put in a pecification that, we would like to see the
following features. And it's only when | put my vendor hat
back on again, it's only when you see enough of that stuff
gppearing in enough specifications that you're responding to
that you actudly serioudy start putting anything in your
product design.

So from the day that you've actudly created the
standard, theré's going to be alag to when that standard
appears, because of the software development process. So
the sense of urgency that | tried to portray in my closing
remarks in my presentation is that you need to create that
customer. Therefore, there needs to be somebody that
actudly drivesthat forward.

| proposed EPRI as apossibility, because this
happens to be the way they make some of thelr livelihood.
That or some other organization could do this, and then they

convene alot of the briaht people Sttina around this
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table, alot of the vendorsto my right here who realy know
how to go and make this stuff happen. And what you do there
IS, you have to put a neutra refereein the midst of them

to actudly get something done, which is a baanced solution
inthe end.

COMMISSIONER BROWNELL: Before you spesk -- so,
Gordon, | think what you're suggesting is perhaps that our
roleisto anoint some group to do this, perhaps provide the
referee, figure out perhaps how to pay for it. Although |
would think for dl of you, even who are relaively mature,
and certainly for your sblings who are emerging in other
parts of the country, there are enormous cost savings to be
found if we do this sooner rather than later, if | ook at
some of the costs that you have dready incurred.

MR. VAN WELIE: Absolutdy. The ISOsand the
RTOs, to some degree or another, aready support EPRI, for
example. So thereis probably asmdl funding stream going
in that direction dready.

The other thing | suggest, though, is apart from
anointing someone, there are certain things that dready
exist today. The Commission could say, We want CIM to be
the standard. We want CIM to be a standard that is used. |
think that gives abig push to the industry to findly bring
it to the position where something that works and iswiddy

used -- Andvy mentioned where Verson 10 isjust sarting to
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become usable. It took us adecade to get to that point.

| think there are certain technol ogies one can
anoint a this moment as agarting point. Then we haveto
recognize that there will be other things that just haven't
even been invented yet. That's where you put some of these
bright people together with that gentleman over there and
you say, you know, get sarted. Weld like to see something
happen 12 months from now, 24 months from now.

MR. IRISARRI: Perhapsit paysto make alittle
bit of adigtinction here between standards and requirements
definitions. The standard has to be agreed upon. That's
the definition of astandard. Y ou haveto get dl the
possible vendors, for example, to agree that they can
ddiver something on the sandard. It'salong process. It
may take many months.

Casein point, e-tagging. We're moving into 1.7
within the next few months. That isastandard. 1t was
developed by Mirant in cooperation with vendors and the
indugtry at large, and it has taken many yearsto evolve to
the point a which it isnow, and it's open for dl the
vendors to implement.

The other example isthe IDC, on which we dso
have experience. That was arequirements definition. It
was created by asmdl group within NERC and the industry,

but it was sponsored by NERC. That was written and in



complete detall on al points from software development to
the implementation of the testing, and given to a vendor.
And the vendor implements according to that requirements
definition.

The time frames for the devel opment of these two
artifacts or products are quite different. And of course
the objective a the end is the same: build a good software
system that complies with those requirements and delivers on
the promise.

MR. SOBAJIC: Just acomment onthe T process.
Gordon well described it, you know. One part of that is,
when we redize that we need something, we have to redize
that there isa process to get to that something. If we are
talking about whether it's cdled CIM or not, thisis
irrelevant.

| think CIM, aswe heard -- and thisis quite
correct -- covers the operations part, you know. Now we are
saying, let's cover other parts. CIM may be just aname
that holds the whole thing, you now, but it's caled CIM --
M for markets or whatever.

We are now seeing, for example, CIM for planning.
So thereis a substantial CIM working toward that, but that
processis very important, because that process involves
exactly people that you see here Stting on the right of me,

from my sde, and their colleaoues. Thisiswhere dl the
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wisdom comes from. Thisisthe way how these things get
done, you know.

Thereisaprocess of converging those technical
opinions, if you like, and how these things could eventudly
fit into each other, until we al agree and have a consensus
there. And it'sadow process, but it can happen, and it
does happen and it did happen in the cases that we heard
before. And of courseit'safunction of the funding that
goesin there, you know.

Y ou know very well that EPRI is an organization
that isfunded by -- it'savoluntary membership type of
thing. Although most entities today would like to see
something done immediately that will benefit them tomorrow,
| think we gtill have a number of those that are having a
visgon that certain things will be good for the country, and
they too fund CIM developments. They know it's not only
going to benefit them aone, and only them, but it's going
to benefit everybody. But gill they say, go ahead, doit,
you know.

Soit'sdoable. It can bedone. And again, you
know, the process takestime. How soon? The sooner we
start, the sooner we can haveit.

MR. CHEN: Regarding standards, | don't think
FERC should get involved. | think EPRI isthe naturd

oraanization. They have experience. They've doneiit
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before, and they are continualy doing those things.

However, there's a second issue. Oneisthe
standard, the other isthe direction. FERC should provide
the direction, and the FERC should be very firm and clear in
what they want in terms of direction.

For example, you can dictate, | want open
architecture. You can dictate, | want acommon data model.
Y ou can dictate, | want common user interface. Now, EPRI,
help me get thisdone. That isthe FERC's responghbility.

MR. ALSAC: | think we should not overestimate
what we are expecting from standardization. In the pagt,
standardization worked as areference and not as helping the
software development as such. What happened, for ingtance,
in the case of EM Ses, CIM is a good operation description.
But we are seeing with the modern EM Ses new requirements
which are dways beyond CIM.

S0 these standards are dmost, as mentioned
before, indicate agreements between different groups. But
there are dways new things coming, and standards follow --
unfortunately, rather than they lead.

Another thing is, we have to redly try to
understand what we are expecting by standardization at this
point. Itisvery difficult to Sandardize something which
iIsamoving target. Where market definitions are not

dandardized, it is very difficult to sandardize the data
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required by these definitions.

Asasample example, we have AC models, DC
models, and similar differencesin gpproaches. It will bea
bigger effort to stlandardize dl these gpproaches where
different markets exist.

MR. PALIZA: | would just raise the concern that,
dthough | believe theright direction is sandardizing
software development, creating those generd interfaces,
that does have good direction, that does have a good
longtime goad. My concern would be in the short-term type
of implementations, you know.

| think some of the panelists have commented, you
know, in regard to how dow the processisin creating
sandards, making sure that they work, and adso making sure
that, you know, there are some tests that will verify that
different vendors can pass the interoperability test. So my
concern would be, well, how long isthis entire process
going to take?

In fact, moving forward with standard market
designimplementation -- dthough | agree with the long-term

god, | think in pardld we need to find other ways, as

maybe Andy noted; that we need to move forward with some

implementation that eventualy will evolve to comply with
the standards that will be devel oped.

That's my comments.
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MR. VAN WELIE: Coming back to what can the
Commission do, | think you can help set thevison. There
was a statement by one of the speakers down there -- you are
in the unique position where you are setting the vison on
the vison on the market design. Therefore, you can be
equaly in the pogition to set the vison asto where we
should end up with respect to the software side of this
picture, because the two are likethis. Y ou cannot get away
fromit.

| don't think it's the Commission's business to
get into specifying the detalls of this. Y ou can hand that
over to someone. Y ou can agppoint somebody to do that. |
think it's very important for you to set the vison.

MR. OTT: | think the idea of what are we
dandardizing and what's our god of dandardizing -- the
Commission, | think, should be concerned with sandardizing
what the market-customer interfaces need to be. When you
get down below that into the technica data protocols, then
yes, | agree: that's some other entity.

But the idea of my customers, the M1SO customers,
the 1SO New England customers -- what interface they see,
and how they interact, we don't want an engineering body
dandardizing that. We want the people interacting with the
customer standardizing that.

You dl can put that burden on us, or sav: it is
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your respongbility asthe RTOs or the | SOs of the world to
make this happen. You | think can do that. Y ou can say,
thisismy vison, or it'sour vison. | want it to happen.

But once you get down into the technicd, the
last thing | think you need isto get into that. | think
what you're looking at is, what area of the market that the
market participants are seeing. That'sredly the cost
savings to the participants.

In addition to the RTOs having software
development, every new piece of software | develop -- dl of
my customers, large and small, haveto react to. | think
that's fundamentd. That's a huge cog.

COMMISSIONER BROWNELL: Thank you. That's one of
our concerns. But trust me; were not going to get involved
in those little nitty-gritties. 1've donethis enough at
the bank to know that that's the last place you want us, or
where we want to be.

| just want to go back to seeiif | can rephrase
Gordon's comments to get us started, because the issue of
course was software. 'Y ou're dways waiting for the
standardization or some of the issues that dl of you have
identified.

But if we started with that vison that said, we
would expect in any software development open architecture,

modularity, some of the other characterigtics that vou
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mentioned, thet that would get us going in the right
direction, as we were perhaps at the same time identifying
someone to work on the standardization issue so we don't
walt for this endless process. That hasto get fagter, |
think. That would at leest get us going a the sametime
we're doing market design that gets a little more specific
in terms of what the sandardization categories are going to
be.

Can we do that iteratively, at least not to wait
any longer, or what?

MR. VAN WELIE: Yes, | think you can.

| think it'simportant we do the market desgn
sandardization. 'Y ou can mandate, you know, the buzz words,
| guess -- modularity and dl thosethings. The problemis
they don't buy you much unless you get a bit more specific
than that.

The way you get a bit more specific isto say,

there are certain things out there that we ought to just

use, like CIM for example. Most of the vendors support CIM.

| think if you went and did a sample across dl the markets
and dl the utilitiesin the U.S,, there are very few places
where CIM is actualy operationd.

| think by just anointing thet as a tandard for
now, that immediately gets surge in terms of moving things

forward. Then there will be those standards that are vet to
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be created. Those are the things that are going to take the
longest time. That's where you set up the right people to
go and define what those things are.

Andy sad there will be those sandards that are
related to the externa look and fed, the way people
interact with the markets. And then there are going to be
those standards related when you get insde the 1ISOs and the
RTOs. How do you make these various applications
communicate with each other?

And then, of course, what | was referring to
previoudy, in terms of getting EPRI and some of the vendors
together. They canfigure thisone out. The problem is, we
need to have customer involvement, like 1SO and RTO
involvement, in that processaswdl. And | think you can

redly act to trigger that. You can giveit ared push.

COMMISSIONER BROWNELL: | am reminded of David's

comment, for which | wanted to thank you, that we need to
look at this from the customer's viewpoint, because they're
footing the bill. And the ramifications -- as, Andy, you
pointed out -- of one change that you make has aripple
effect | think is something that we don't consider as often
aswe should.

CHAIRMAN WOOD: What leved of vison, catays,
kick in the pants, do we need to put in the NOPR after we

discussed the thinas we taked about with the other five
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panelsthisweek? What do we need to put into that section
that's titled, Software User Interface -- whatever you want
to cdl it -- that is specific enough to give this some

focus?

Do we need to anoint you, NAESB, or some third
party to be the neutrd? Do we need to do that inarule or
some sort of proceeding here? Say we want the three things
that this gentleman said: open access, common data modd,
common user interface? |sthat too generd to Sate asthe
god for thisto actudly get somewherein alifetime?

MR. VAN WELIE: What | tried to do actudly is
set out some of that within the presentation that | put

together.

CHAIRMAN WOOD: You look good on TV, by the way.

MR. VAN WELIE: Thank you. That knocked me
Sideways.

(Laughter.)

CHAIRMAN WOOD: Back to software.

(Laughter.)

MR. VAN WELIE: The point | was making earlier on
-- EPRI isagood choice. I'm not saying the only choice or
the best choice, but they can get the bal moving in certain
aress, rather than go off and create another body to go look
a some of these standards in terms of the way these

buildina blocks work toaether with each other. There's
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dready something that's working there. There's history
behind it. The vendors work with them, and so forth.

The more tricky oneis going to be the area that
Andy referred to, which isin terms of the interaction of
the marketplace, because | don't think EPRI necessarily has
got al the content, dl the people who have load, in that
environment. That's something that probably ought to be
done between the ISOs, RTOs, and market participants. We
lack something at the moment and probably something needsto
be created.

Would you agree, Andy?

MR. OTT: Yes | think the push tha you need to
focuson -- obvioudy you're consdering a standard set of
market rules or market design standardsiif you will. 1
think aong with that you need to consder a set of standard
interfaces that RTOs have with customers. | think that kind
of push would be the best. Essentidly, you're looking for
the biggest gain for probably the smdlest amount of rule,
and | think that theissue thereis, in addition to a set of
market rule standards, | think you need to at least advocate
or srongly request aset of datainterface sandards with
participants.

Asfar asinterface standards below that leve, |
think you stay out. Probably the vendors at EPRI and others

will find incenious ways to do that, because that would be
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the efficiency of building these systems.

| think the front end of it, though, with your
customers, isthe push | think you need to make.

MR. ONEILL: Trip said something that stuck with
me: that is, the shadow settlement systems. The market
participants now are very interested in understanding how
the ISO-RTO software works. How do we essentidly create
shadow software settlement systems and things like that that
arent terribly expensve, thinking for smaller users that
they could get access to the data so they could smulate and
convince themsdves tha this thing isworking well?

The one thing you need here is the confidence of
the market participants, and | was wondering how we could
achieve that. What's the best way to do that?

MR. SUN: I'd like to respond to that in maybe
two areas. Firg of al isdataavalaility. That'sthe
generd topic, and as a specific example, in certain other
markets, notably in Austrdia, the blackout period is 24
hours. After 24 hours, everything the RTO doesis public
domain. It'sinawarehouse. It'sonan |PO server. You
can grab whatever you want with it.

That's one extreme case, one direction. The
other oneis perceived transparency, and | use the word
perceived conscioudy. There needs to be trangparency; no

auestion. But they dso must have perceived transparency in



SMD markets.

The essence of SMD today, | think, pavesthe
ground for transparency, as was perceived transparency. By
that, what | meant is ultimately, every market trandates to
aset and explicit mathematica equation or software codes.
Different people read text differently, interpret
differently. One of the reasons we're able to meet the
four-month New Zedand modd -- co-nodd pricing with
authorization and dl that good Stuff -- isthe precison
with which the market rules were stated. They were stated
in sufficiently clear and conagtent rules.

If you look at the reasons why we are sometimes
overly chdlenged in implementing RTO projects, it is
because we read Section 6.8.9 differently. The participants
read it one way, the rulemakers read it another way, and we
reed it differently. And sx months later when we implement
it, we find out, oh, that's different.

Y ou need to generate transparency, consistency
and logic. That's fundamenta to the success of any market,
and EPRI would do agreat job pushing us in that direction.
It's not going to solve aAl the problems, but with the data
and with trangparency, these things are indeed doable.

MR. OTT: | think data avallability -- most of
our participants, the ones of sufficient Size, and to be

honest even the medium-sized ones: actudly, we caculate
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the bill we send them every month. We put detailed billing
reports on the systems, and they download them. They'll
recaculate their bid, and they'll cdll if it's 20 cents
different. And that's good, because they're actudly
verifying. They have the equationsthe sameaswedo. They
write alittle Excel spread sheet or whatever they useto do
it.

But the point is, the datais available to them.
And | think on the front end of it, when | send my power
flow modd out to them, we put data out after Ssx months.
But the availability of datais also anissue.

I've dways struggled with, should | ask the RTO
to be responsible to supply some kind of software module to
each of my participantsto dlow them to somehow interpret
my results better? We struggle with that. Should we go to
that expense and provide it as a service to the cusomer?

What we decided, based on talking to the
customers, is. what they want is a high degree of data
avallability. They want usto put the datain aformat that
they can use, sort of aconsstency across. Likeif | cal
something over here orange, | don't cdl it green on this
dde. Thenthey haveto trandateit.

So | think data availability is probably the
biggest issue for them. Again, you have the red smal ones

that aren't, but oenerdly speaking, their participation



would be limited enough that they can do it just with spread
sheets.

MR. DOGGETT: | wasgoing to say essentidly the
samething. | don't think you have to do much to facilitate
the development of the software to do the calculations. The
key isto ingg that the dataisthere. They'll figure out
how to useit.

MR. ONEILL: If you havethe data, let's say the
bid data and the basic system configuration, could for
example any of our four developers over here take that and
essentidly run their software and come to you and say, gee,
my software solves faster, better, cheaper, whatever the
criterion was, in such away that they could independently
develop software and move the process forward?

If we have enough information, can that be done
aso?

MR. CHEN: It can be done. But |let me first come
back to comment on the issue of the shadowing system.

Everyone mentioned thet it is a data availability
issue. | view it alittle bit differently. It'snot the
avallability of the data. Y ou can seethat 24 hours later,
even 12 hours later, al the deta are available.

The problemis, if you go into the data base,
it'sahuge amount of data. The true problem is, how do you

package the data and modd the data? So it comesback to a
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datamodding issue. How do you communicate with the market
participant to say, hereisthe data and it's constent.

Theway | present the datato you is condgstent, and

everybody understood that. That is the Situation.

MR. ALSAC: | think to answer your question, it
Is possible for software vendors like oursdves, or for new
ones, if thisdatais available, to help.

There are two sides to the software issue. One
isredly the software |SOs, RTOs use where there isfull
information, and everything is centrdized. All the
information is local, and how to solve at this address what
ISOs and RTOs are doing.

The other Sde is market participants. This may
be smilar but very different functiondity where not dl
the datais available, and they have to do smulationsto
figure out how they act in the market.

We are getting from like market participants so
many requests, we have aweb-based FTR functiondity where
smdl market participants can plug in thelir dataand do FTR
samulationsin the PIM market to see how, at least help them
how to bid and make their bidding decisons. Thisisvery
critical, and this cannot be done without deta.

We are lucky that in that gpplication, PIM is
publishing al the necessary data, so such a service can be

offered. But the people we are talkina to require much
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more, other functiondity, which requires much more data
They want to do congestion andys's, predictions for the
future, and in order to bid for an FTR they haveto
understand the congestion in their system.

These data are, unfortunately, not yet available,
and as David says, if you can help mandate that such data
can or should be available within reasonable times, much
sooner than sx months, then using this data we can help
both market participants to respond and aso to develop
better, faster software and agorithms.

MR. IRISARRI: At therisk of beating a dead
horse here, | would like to point to examples. One of them
is certainly sponsored by FERC directly. 1t's OASIS, where
the datais avalable, and there are very well-defined
interfaces where market participants can access the data and
download it using the Internet directly from the program.

The other example -- and thisis a successful
exanpleaswel -- isthe data produced by the Interchange
Didribution Cdculator. It's available for most of the
data, not al of the data, but &t least the so-called
participation factors are available to al market
participants at the NERC sites, public NERC stes, where
they can download it.

The issue with these datais the packaging. As

mentioned earlier, vou have to define the format of the data
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in aclear manner, perhaps going back to standards. X
Amount, for example, is currently a standard used in the
computer indudtry &t large to package the information.
There are anumber of packages that can be used very easlly
and use it in the gpplication programs, be it congestion
management andys's or settlement systems.

S0 it has been shown in the past that it's
possible, and it can be used by anybody without a great
investment in software. Thereisno need for an RTO to
distribute software packages for their market participants
to use the data and benefit from that.

Having the data available is a criticd thing.
For example, bid dataiis not available to everybody. Bid
datais only available, a the moment at least, in MISO for
example, to the owners of the data. The market bids are not
avalable -- sorry, the system dispatch bids are not
avalableto everyone. Public data, market bids, they might
be avallable.

Outage datais acriticd piece of information
that has to be used to do any sort of andysisinto the
future. If you don't have that kind of information, it's
Imposs ble to do an accurate Smulation of the power system
and be able to reach reasonable conclusions on pricing and
other important information.

MS. FERNANDEZ: | said before | was aoina to try



and take abresk. Thislooks like it might be a convenient
breaking spot. Could we take a ter+minute break and start
up at 3:30?

(Recess.)

MS. FERNANDEZ: Will people get back to their
Seats SO we can get Started?

We have everyone back. Fernanda had a question,
| believe.

MS. YOUNG: | had a question about benchmarks.

Do we bdieve for testing software we have

information to build benchmarks, and how often do we update

these benchmarks to take into account new information on
what's coming in markets and so forth?
MR. OTT: When you say, benchmark, do you mean

benchmark results or benchmark execution times?

MS. YOUNG: Benchmarksto vaidate the modes and

other software?

MR. OTT: We have aquality assurance plan that's
part of our audit requirements. We actudly vaidate the
locationa price solution once per month. In other words,
they randomly sdlect afive-minute interva, and that entire
interval needs to be caculated using separate software.
They have to match. It's required they match, and that's
done essentidly by our auditors once amonth for the red-

time software.
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For the day-ahead software, it'sdoneon a
quarterly basis, if that's what you mean, so they are
updated. The FTR software that we redly don't have the
time frame for, that's more or less ad hoc. We don't have a
specific time frame that we do benchmark evauations.

MS. YOUNG: Again, some of the data are used
across the board. 1n the sense that it becomes a benchmark,
anew piece of software is developed to insure the modd and
the software that you have physicaly provided is going to
work.

MR. OTT: Right. Inother words, we use three
other software -- it'slike my production software engine
program, pricing, might be done by vendor A. I'm not going
to advertise anybody today, | guess. Maybe | should.

Vendor A writes the production module. Then |
have another module that can cdculate the same thing, given
inputs. That's how when we put changesin, that's one way
we validate.

So when we put a brand-new piece of softwarein,
it's supposed to do the same thing, but maybe has an
enhancement of some sort. Then we just vdidate againg the
other module. Obvioudy, if it's something brand new that
we don't have, then we would have to develop another module.
And generdly we do that. Wed go buy another engine or

somethina like that. That's aenerdly how weve doneit.
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Another way to audit it isto do like structured
testing, if you will, where you say, I'm going to concelve a
test, and here's what the results should be, test it, and
seeif it givesyou that result. So it's very structured.
Therésvery narrow data. The datais very well described.

What we found is, doing the dternate oneis
better, because the scope of the testing is much wider, and
these are dl structured tests.

MS. YOUNG: Should benchmark be added to the data
standard?

MR. OTT: | guess!'ll keep going. | think in
our casethat's part of the audit standard, so | think, you
know, having auditability should be a sandard. How you do
it is probably between the RTO and the auditor, but
obvioudy | think you must have audit sandards.

In our casg, at least, wefed -- and | assume
most would -- if money is changing hands on this, it hasto
be an auditable process. And | think probably how it gets
audited is probably below the radar screen of FERC.

MR. ONEILL: When you say audited, do you mean
like an accountant or an accounting firm?

(Laughter.)

MR. OTT: Not generdly. Generdly the auditor
that comesto do thisis generdly not an accountant. It's

usudly an enaineer. If your question -- obvioudy, it's



PriceWaterhouseCoopers in our case, but they have people
other than just accountants. They bring in optimization
people and test it. Obvioudy, they need our help to run

it, but they sit beside us and we have one hand tied behind
our backs.

MR. IRISARRI: If by benchmark you mean a point
of comparison, that does not exist today for the Sites that
we're talking about here today, the future RTOs. Secondly,
PIM, they may have quite afew checks and baances, but
reference points and software that does the same thing
independently developed to check the other results, |
believe that there is no such thing.

In the systlems with which we have had experience,
say MISO isanew RTO. Right now the modd that we are
working with there has 25,000 buses and about 30,000
branches and so on. That Sze does not permit an easy
pardle development of abenchmark to compare and to
determine the accuracy of the origind one.

In the future, as the systems mature, and more
and more groups get involved, of course it will be possble
to develop benchmarks and other independent tools to
corroborate the results or to dispute the results. But
there is no such thing to the best of my knowledge in this
very large RTO system.

MR. VAN WELIE: | think the whole topic of
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benchmarking and auditing is pretty broad. | agree with
Andy: a thispoint in time, one of the things that the
Commission can requireis regular auditing, or if you want
to cdl it benchmarking, of the software to make sure it
caculates according to whatever rules exist within that
RTO, that's probably state of the art today.

If you go back to the discussons | was having,
or the presentation | made earlier on in the area of data
interchange between various gpplications, that's something
that once the standard exists there, a neutral body could be
vaidating that these things indeed talk to each other. You
can put the APl ssamp of approva on the product and say,
these things actudly do communicate.

The redly complex oneiswhether you can
actualy get to asingle, nationwide market design and st
of rulesto the level of detall that you can actudly
fashion these other data. And that's going to be abig
chalenge. I'm going to be interested to seejust how far
the Commisson takes the standardization theme down into the
detals. Obvioudy, the more detailed the Commission gets,
the better | think from the perspective of standardization.
But of course there are dl kinds of arguments why maybe
that's not such agood idea. 1've been watching thosein
the last few months,

From a standardization point of view, you need to
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be very specific to be able to do the kind of benchmarking
that perhaps you had in mind.

MS. FERNANDEZ: Why don't we just go down the
line? | see anumber of cards that are up.

MR. CHEN: | believe as apart of the sandard
that you should have a benchmark as part of that. Today we
cannot run benchmarks because each one has a different
design. So you have to benchmark individudly.

Onething | wanted to point out that Gordon
didn't touch upon yet: the benchmark actudly isalegd
issue. Theissueis, when you put a software system out,
the firgt thing the market participants ask you is, how do |
know it has produced the right result, and who would
guarantee me it would produce the right result? So the
benchmark will have to address this not from atechnica
point of view, but dso from the legd and ligbility point
of view.

MR. ALSAC: | think if you are referring to
benchmarking as testing the vdidity of results and checking
the overal software, that isavdid point. But aswas
mentioned before, there are no references yet, and with such
big, complex systemsit isdso tremendoudy difficult to
compare software. Thiswas attempted in the past on
different, even much smpler software.

Like even todav, existina power flows cannot be
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compared because of dl the standard power flows give
different results, anyway. Becausein their dgorithms,

their assumptions, the techniques used and the complexity of
thiswhole problem is such that in the past, no one was adle
to compare and come up with something as smple as power
flow benchmark.

But there are things like -- any power flow
should give Smilar results under the same assumptions.

That isdl right. But it isvery difficult to compare
thingsin terms of, for ingance, performance, timing and
other things that can very quickly become an impossible
Issue.

MR. SOBAJC: | think Ongun has touched upon a
themethat | was going to say. At least our experience has
been, it basicaly boils down to the customer that you are
working with, you know. Most of the developments that we
have done are done usudly with a utility or a number of
utilitiesthat are interested in a certain project. It
ultimately comes down to them to sort of confirm that the
numbers are coming the way they are expecting them, you
know.

Of coursg, it'seasy if you do something --
you're just replacing ablock with another one that is maybe
just faster. 'Y ou can come to areasonable comparison. But

in many new developments, it's very hard to overcome.
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That's what Ongun was saying. We have seen that.

But thisisavery, very vaid areato look into,
because if you would go to the computer scientists, of
course, these guys will tel you you change one line, you
have to retest everything. And that's avery tall order,
you know, when you gtart thinking about how many timesthe
software maintenance happens and the changes are introduced
in there, who is going back to check that everything that
the software does has been reproduced or is reproducible?

| don't think that we are yet there. But that's
atopic worth considering.

MR. DOGGETT: Following on that comment, | was
going to say that werre working to devel op some conditions,
scripts, scenarios we can use for the purpose of what | call
regresson testing. So if we change column A and B, we want
to go back and run this set of scripts to make sure that we
didn't bresk columns D and E. That's something that were
working on so we can automate that process and then go from
end to end, from the bidding to deployment and settlement,
and check certain points dong the stage and verify that we
get the same results that we did from our earlier production
system.

MR. SUN: On benchmarking, testing, how we define
benchmarking: among the projects we have enjoyed the most

success is the project where there's serious benchmarking

676



677

done by other than PIM. Sometimes we find a customer may
not be ready to do the kind of -- due to whatever reasons,
they often engage athird party, certification agencies.

These again, it's not the RTO itsdf, it's not the vendor

itsdf. It'sathird party who certifies. It'savery,

Very Serious process.

In that process, they approve not only -- ther
primary audience are the market participants, o they can
stand up and tdll the participants this software did indeed
do what it's supposed to do. And they run very, very
serious scenario tests: in fact, extreme case testing. It's
not getting one set of data that can match two solutions.

Y ou hit the case s0 hard to find out what happensiif there's
shortfdl, what happensif you have extra generation. You
look at dl those conditions.

That's how you wring out dl the bugs you
normally don't see, to prove something can work. Y ou want
to prove the thing cannot fall. That's adifferent mindset
in testing, and it istiresome, but it has tremendous
benefits. We've seen that in a number of projects.

MR. ONEILL: Let me pose the following question.

Suppose we issued arule. We said that standard
market design includes flow gates, transmisson rights,
point-to-point options, full demand-sde bidding, and

minimum bid prices for trensmisson. What would you need



for usto tell you additiondly in order to make sure that
we could actudly get that implemented in a standard way
across al markets?

That isto say, isit clear that when we say,
flow gate options, you know what we mean?

MR. SUN: I'll take the first one.

| think those four things -- you should be
asking, not are they implemented identicdly, but do they
achieve the same market performance? So you leave the
innovation to the vendors. That's comment number one.

Comment number two --

MR. ONEILL: That's an interesting question,
because if they were implemented differently, you're going
to get different results from the same bids in different

markets.
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MR. SUN: To me, the proof of the pudding hasto
be for agiven set of bids, the rule has intended for
particular resultsto come out. And it'sthat results how
we should check. Whether we use iteratively, not
iteratively, DC, AC vendors, | mean, it doesn't matter. As
far as the participant sees, they want to see a black box.
Does thisthing work? And we have to make sure the black
box indeed works, not as a black box. So the black box
should be seen as a black box to some people, but as
absolutely trangparent box, glass box to other individuas,
and that depends on who the persons are.

So | take a grong position stating leave
innovationinits place. Don't deprive us of the way to do
innovative work.

MR. ONEILL: No, no. | wasn't proposing to do
that. I'm saying do you know what -- in other words, do we
al have a common understanding of those termsthat | just
mentioned?

MR. SUN: | would certainly say no, a least not
with the flowgates. There are too many assumptionsin there
today ill.

MR. ONEILL: Do we have any problems getting the
demand sideinto the market? We weretold earlier thisweek
that we couldn't get it in because there were software

limitationsin New York.
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MR. OTT: From my perspective, demand Sdeis not
aproblem. It'sredly just another price quantity pair.
It just happens to be the opposite direction.

MR. ONEILL: But your market design dlows
demand-sde bidding. And we weretold that in New Y ork, the
software didn't allow --

MR. OTT: It's not the software, it's the data
modd. The datamodel in New York just doesn't go down to
thenodd levd. It'sup onthezond level. Essentidly,
especidly thar red-time system doesn't go down to that
level of granularity. So | don't believeit'san
dgorithmic -- boy, that's a big word.

(Laughter.)

MR. OTT: It'snot that problem. The problemis
the datamodel. The datamodel doesn't get down to the
aufficient levd of granularity.

MR. ONEILL: Sowhat do you think it would --

MR. OTT: Wéel, you would say, you would
obvioudy --

MS. FERNANDEZ: Or what should the Commission say
if the Commission wanted to give lots of opportunity for
demand-side?

MR. OTT: | think what you need to specify is
that the model must go down to the noda level. And then

essentially a standard would be that vou have anodal
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pricing system and you aggregate out to zones, and producing
the answer as only the aggregated zone, but not producing
the underlying individud pricesis unacceptable. That
facilitates the demand sde.

To be honest, | think what |'ve heard from the
New York folks, they're involved in infrastructure upgrade
that will get them to that point, so | don't think it was
for lack of desire. And again, | don't want to speak for
them. But | think it was moreto get it in place, to get
their market up and running with the existing
infrastructure.

MR. ONEILL: Soitwasjust aday two issug, it
wasn't that it was designed that way?

MR. OTT: Based on my conversation with them, |
think that's the answer.

MR. CHEN: | can assureyou it's not a software
issue. It'sthe smilar software. Those kind of demand
management, dl those things, has been implemented in
different markets with varying success. Now what happened
is, for different market structures, you have those
different functiondities. Now some market sructures are
dructured in such away that it's not easy to fit in some
of those components which are successful in other markets.

So when you look a amarket change of features,

you have to look at the whole packaoe. It's not just takina



one package from one market and putting it into that market.
That isdifferent. | think that iswhet the gentleman is
saying.

MR. ONEILL: Soif wewereto say we want full
demand-side participation, that could be accommodated
without alot of work?

MR. CHEN: When you say you want afull demand
side accommodation and al the other stlandard market designs
and say thisisour vison, thisis the whole package, and |
want you to implement the market in thisway, from the
software point of view, we will solve the problem.

Now, again, | want to reiterate the point that
David made. We have to be careful in terms of what kind of
level we go to in defining the sandard. We want to define
the slandard in such away that you'll benefit from
competition, benefit from modularity. However, if you dlow
that standard to go further down, you would actudly kil
competition because everything issorigid. It's defined.
Theré's no point for competition any more. People cannot
innovate. So that is the point which we have to watch.

MR. ONEILL: By theway, therés adifference
between mandating a certain caculation method and
understanding how that caculation method works. Because |
have been told on severa occasionsthat the way they

cdculate cartain market software prohibits certain types of
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transmission products.

And then | ask how, why, and everybody shuts up.
Becauseit's now proprietary software. But the proprietary
software becomes an impact on our ability to do market
design.

MR. CHEN: Certanly if FERC comes up with avery
clear direction to say hereis market design and hereis
even on the software from the architectura point of view,
onething | can assure you isthat the software company will
rise to the challenge, that's for sure.

MR. ONEILL: Thank you.

MR. OTT: Could | jump in? When you're taking
about the demand side and you go down, again, were
differentiating between an EMS and market system -- downin
an EMS. If something, a generator looks different than a
load does because in an EMS system, generators historically
in the past could put off for data and be flexible and
dispatchable and load redly never redly could in an EMS.
And if you implement your red time market down inthe EMS
level without amarket overlay, you could have something
that's perceived to be a software problem, but it redly is
amodeling problem.

If youwent in and pretended, tried to trick your
EMS and told it, yes, that's redly a generator, but I'm

ooina to make it negative, it would work. And in our case,
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what we did was just overlaid a market system on top, so the
EMS doesn't care. Likel told you, our EMSis happily going
adong doing its rdiability stuff and it doesn't care what

that lunatic market stuff does.

But the point is, in the marketsworld and in the
optimization world, the demand sdeisnot hard. It'svery
ample. Theseguyswill tdll you. They'vedoneit. | just
buy the suff. But the point is, isthis. | don't think
it'sadructurd softwareissue. | think it'samodeing
issuein New York, certanly.

MR. IRISARRI: | would like to provide you with a
benchmark so to speak. We have studied in detail the MISO
sandard market model. Let mecdl it that way for lack of
abetter direction a this point, which includes financid
point-to-point. It includes flowgate rights, financid
flowgate rights, and of course it hasthe Sze of a super
RTO.

As Roberto mentioned earlier, they are looking
for 30,000 or so nodes. We call them buses. Thirty
thousand buses, 50,000 branches, say 1,000 or so flowgates.
We have devel oped ourselves the software that addresses the
need for an auction, say ayearly auction for such asystem,
that can auction off the FTRs on both the flowgates and the
point-to-point.

We have tested the system with 14,000 bids of
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which 10,000 are obligations and 4,000 are options. We have
the mechaniam to ded with the optionsin that auction, and

it of course stidfies the sysem's vighility tests, that

Is congtraints on branches and flowgates.

One proviso thet I'd like to mention that agrees
with the comments made earlier by Andy aswell isthat this
system has been designed to deal with the so-called DC or
linear. The reason for that, there are many reasons, but
one important reason perhaps is that the timeframes in which
you do this auction tends to exclude the voltage concerns.
Voltage concerns are more closer to the real time operation
of the system. That's a benchmark for you to consider.
It'svigble, it works and it can be done very quickly.

It very quickly can beinterpreted in many, many
way's, depending on the concerns. But we can execute this
program and compute dl the options and storethemin a
database in amatter of five to ten minutes. We will have
the opportunity of showing the software in the future to
anyone who's interested.

MR. ALSAC: My comment ison adightly higher
leve, dthough we have smilar software to address. Al
the MISO specifications. What | would like to refer to
again ismy opening remarks. Thereisaloose coordination
between market designers and software vendors. And thiswas

the casein al the RTOs which we have worked with,
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including Cdifornia, there were dways things first
specified and then checked if it isredly feasbleto do
these things.

And it may be, to answer your question, that FERC
can aso, before mandating certain things, can check. I'm
sure software vendors will be glad at least to respond
whether for instance what you specify demand side, that
together with dl thesethingscanbe done. Atleastitis
possible to find some of these things feasibility before
mandating any of these requirements.

MR. VAN WELIE: I'm going to try and answer
Dick's question in adifferent way. And just to leverage
what the previous speaker said, isthe market design hasto
dlow for, the basc market design, therdes said, have to
dlow for the demand response. That's the first problem.

And if it wasn't designed that way to begin with,
then you've got a problem in terms of having to go back and
reengineer that.

The second problem, and I'll ask you to turn to
page 7 of the handout | gave you, | said that's avery
samplified view of the software architecture. What that
architecture redly shows on page 7 is adecoupling of many
of the gpplications, and the decoupling is achieved through
sandardizing the interfaces between these gpplications --

the CIM and the extension of the CIM and this application
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bus.

So what you then do is you isolate the problem.

If you're going to go in and introduce new functiondity, &
least you're limiting it to one of those little squares, and
you don't have the ripple effect that you're going to go
back and dig the roots out in four other applications or
four other systems.

And | think that's part of the problem that weve
seen occurring higtoricaly. In New Y ork, for example, the
onething I'm aware of isthat they've got avery old EMS
system, o their gpplications, these blocks up on the top,
are very tightly integrated into the EMS system. | think as
they go forward and try to solve their underlying
architecture, it will become easier for them to solve these
problems.

That's why architecture here in terms of the
sysemsthat get implemented as well as the standards that
areintroduced are s0 crucid to adlowing speedy response to
market rule changes. It's when they're dl tied together
like Soaghetti that you redly make it hard to move swiftly.

COMMISSIONER BROWNELL: Thisisalittle
deviation from the script, but just so that we can bring to

closure the question, Dick, that you raised about DSM. This

Is addressed to Gordon and Andy. Anyone else can chimein.

If | heard most dl of the pand members correctly todav, in
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fact there is software to support the introduction of a
demand-sde management program today.

So what islacking perhapsis the politicd will
of the market participants. Where are we missing the boat
here? A hundred percent of the RTO commentatorsin the last
month have said we think demand-sde management is
important, but it's not there, not redly.

MR. OTT: | think from the point of view of the
software being able to accept demand-side bids, in other
words, for instance, in our day ahead market, we have
virtud demand bids which are essentidly, if it were
happening in red time, it would be the samething. Sothe
software itsdlf, the market software, can price and use
demand-sde response. Once you get down into the red time
systems, of course, we have plenty of virtud bidding,
demand bidding, price responsive bidding in our day ahead
market. Thereslotsof it happens every day, thousands of
megawetts.

But those are hedging ingruments. They use them
to hedge. Inred time, the demand response is not there
primarily because of the communications infrastructure
meters back to that demand. The ability to seered time
pricing red time and dl of those infrastructure issues, |
think that's where the lack of ability is. It'snot inthe

computer proarams, it's in the expense of puttina the meter



689

there and getting the telecommunications to each of those
facilities

Structurdly, that'sone. Then of course there
arejurisdictiond issues of who should pay for the meters
and there's other things like that.

COMMISSIONER BROWNELL: Andy, wouldn't it be fair
to say that at least one of your member state commissions
has been working very hard in the last year to have more
comprehendve demand-side management program introduced in
PIM and has been unable to accomplish it because of kind of
some market segment has not embraced it with the enthusiasm
that we have seen here.

MR. OTT: Right. There are certainly issues
related to various condtituencies in the market, yes,
absolutely. But it's not a software issue certainly. |
think that was your origina question.

COMMISSIONER BROWNELL: That wasthe question. A
leading one at that, but a question.

MR. VAN WELIE: | wasjust going to support that.
| don't seeit as being a software issue. If your market
design, which in the PIM case, supports the ability to do
thisat awholesdeleve, you're okay.

The other issue which | wanted to reinforce was
theinfrastructure issue. Y ou've got to have a Situation

where theretail load has the ahility to be able to see the



price sgnd, do something about it. And you've aso got to
have the control room be able to seeit in return. Because
if they can't seeit, then they can't count on it inthe

long term.  So that's the wholesde problem.

The big issue | seeg, though, is that theres this
glass caling in place a the moment & retall levd. So
theresalot of work that's got to be done, because the
retail customers through standard offers and these sorts of
mechanisms areredly shielded. And s0 you havethis
intermediary who may not be financialy incented to even do
anything about it. And to redly make it work in thelong
run, we're going to have to solve that piece of the puzzle.
| don't think technology is the congtraint here.

MR. PALIZA: I'm just going back to some of the
comments that the vendors have made. I'm actudly glad that
some of the vendors are looking at the M1SO modd and the
standard market design and are actudly trying to see how
feasbleit isto solve that large network modd.

| believe that that isimportant in order to make
sure that, you know, we have a workable gpproach to
implement the marketsin the Midwest. And in that regard, |
just wanted to touch alittle bit on the flowgates modeing.
| think alot of the confusion stems from the term
"flowgates' that seem to be used in adifferent way in

different parts of the country.
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However, in the Midwest we have been using them
for along time for operationd purposes. And as Guillermo
mentioned, the IDC has been implemented and used in the day-
to-day operation of the systems when overloads are present.
So we might have to do, just go one levd down in the
Midwest and define them alittle bit more clearly in order
to be able to specify thisto the vendors.

On another topic but related, because someone
brought it up, as a customer, the Midwest RTO isvery much
interested in fostering competition among the vendors.
That's the best way to drive the prices down and redlly set
the market for these. What the Commisson isdoing by
proposing this standard market design and development goes a
long way in that direction.

| think we may have to go severd levels down so
that the vendors have clear requirements to work with, and,
you know, they can devel op these modules that they can
basicaly be plugged and played. Because that's what we
want as the customers. We don't want to be hooked to a
single vendor. We want to have the choice. And whoever
produces the best should be the one that is given that piece
of the project.

And the third topic that just came up, and |
wanted to bring forth a satement | made in my opening

remarks is that we should not |t limitationsin the tools
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drive palicy. We should have asagod that the tools are
built in order to implement policies.

MR. LUONG: | had a question about the
performance, about the software performance. And since PIM
25,000 buses made an output every five minutes and come out
and calculate the LMP and then M1SOs only have 30,000 buses,
how long will it take? 1s MISO going to come up with 15
minute or 10 minutes until you come up with the LMP price?
Maybe 15 or 10 minutes?

MR. PALIZA: That'sexactly the chdlenge hereis
in, you know, what kind of software or hardware architecture
is needed in order to process these large networks.

Obvioudy, you use a particular architecture. 'Y ou know,

like PIM isusing in order to process 3,000 or 5,000 buses.
When you are talking about 30,000 buses, we may haveto use
probably processing or distributed processing in order to be
able to crunch that amount of datain a ressonable

timeframe.

Also, we need to gart thinking about well beyond
just hardware and software solution, but, you know, how are
we going to manage such alarge operation in the Midwest?

Do we need now amaster control center and then satellites?
That discusson has garted in interndly in the Midwest
ISO. We are proactive in that regard and have started

lookina at different dternatives on what would be the bet



configuration in order to make sure that we can maintain
avallahility of the system and respond in arespond in a
reasonable timeframe to customers and to system conditions.
MR. OTT: I'll just throw in acomment. | think
obvioudy we're looking at larger models, larger network
modd s and how the software perform on them and looking at
pardle processng, especidly pardld processing of the
security andyss. Wefed that the sate estimation itsdlf
isredly nat going to be limiting asmuch asthe AC
security andyds, which isthe thing that takes the longest
time, and you need in a near-term modd.
So were looking at pardle processng and some
other things. But | think the red limitation and part of
the chalenge that you're going to have in the MISO isthe
number of control areas you have underneath the market and
the amount of data flow, telecommunications and data flow
that you need between the control areas. | think that's
probably their biggest chdlenge as they move forward.
But asfar as the software being able to perform,
to do the near-term power flows, | guess| havefathin
these guys over here that they'll figure out away to do it.
MR. CHEN: | agreeit'sachdlenge. Butthe
true chalenge is to make sure you gather the data right for
this 30,000 bus moddl. From performance, from software

point of view, it can be resolved. ABB recently ran the
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entire market gpplication with a 40,000 bus and we're very
comfortable about our performance.

Anather thing | want to mention isthat | redly
liked the diagram Gordon put on page 7, the sort of
architecture. Here he discussed theissue of software
components. Y ou have modularization of the software. But
this architecture has another advantage which is not just
having mentioned that, but another advantage of that is
scadability. And that would resolve dl those software
Issues or performanceissuesyou have. And thisisthe type
of architecture we should start moving towards.

Now I'm not going to tell you ABB has exactly the
same architecture for our software.

(Laughter.)

MR. IRISARRI: There aretwo chalengesin
developing applications to meet the requirements that we
will seein the future, 30,000 buses. One of courseisthe
implementation on the dgorithms or the programs. Y ou can
do alot with today's hardware without the need for parale
processing or actudly multiprocess or digtribution of
software. Actualy, that makes software very complicated
and much harder to benchmark, alot harder to check, much
more difficult to audit.

Now of course we have dl tracked the history of

pardld processng sncethe early '60s. And paralld



engineering has been atopic in dmost every IEEE
presentation for the past 35 years. And | don't think there
iIsasngleimplementation -- as a matter of fact, the
pardlel processor companies are out of business. You'll
hear -- whereis Cray now? Cray is nowhere to be found.
Control Data Corporation used to have its own pardléd
processors. Syncing Machines Corporation in Boston is out.
8
However, the current hardware available from
stock vendors, let me cdl it that way, Sun Microsystems,
Compaqg, Hewlett-Packard, et cetera, each of those computers
has eight processors, eight very powerful processors that
you can use with very careful implementation to achieve the
type of performance needed to address the very large
systems.
I'd like to mention the IDC. Once again, the
type of cdculation that goeson inthe IDC is very closdy
related to the type of cdculation that is going to take
place in say security-congtrained dispatch. You gill have
to compute the so-caled generation shift factors, load
shift factors to address the demand side, and you have to do
it for many, many thousands of buses. Y ou haveto do it for
many thousands of branches. And we can do that today very
efficiently.

Soit'sadud chdlenge of incorporatina the
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proper equipment, hardware, with the proper algorithms. And
the hardest part, in my opinion, after years and years of
working with these programs, is developing the right
adgorithmsthat are efficient, can scde up. Thereisa
sgnificant difference, order of magnitude difference from
2,500 buses to 35,000 buses. It's atremendous difference
that is not easy to address just by throwing in more

hardware to the problem.

MR. ALSAC: | fully agree with Guillermo, but |
have another comment. | think as the system sizes grow, not
the dgorithms, not the performance, not the speed, but
gathering this data, gathering it correctly. Because even
with much smdler implementations, there are very few
utility state estimators are running correctly. And the
reason is there is not enough data, not enough redundancy,
not consstent data. And if you increase the size of the
systems from 3,000 to 30,000, the problems of handling data
becomes a tremendous issue rather than the algorithms.

| think we redlly have to address gathering dll
this data a the same time without time skews and putting it
conggtently in the database and into the gpplication
software. And handling those errors during the gathering of
this data correctly is a much, much bigger chdlengeto
check it, to find inconsstencies in this deta, isamuch

biaoer chdlenae than the daorithms, once the datais
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there, solving them.

| believe like the other software vendors, the
sze of 30,000 busisnot abig chalenge. And if the
software is developed correctly, if it is scaable, then
thiscan be done. The only issue, just for instance with
New Y ork demand-side problem was thet they were claming, in
order to model demand sde -- thisis only a software issue
| want to say -- in order to implement demand site, the
Szes, because they have to now go into much lower levelsto
modd these demand-<Sde requirements, the loads themselves,
which they are not currently modeling in their EMS
applications, they were saying that New Y ork sze will go
from 3,000 to 15,000. And 15,000 is not that big athing,
but if their software is not scalable, then of course this
can create a software challenge.

But any good design software can handle demand-
sde issues without any problems. | think the
implementation issues are other things than the software.

MR. CHEN: Actudly | want to comment on that.
The 40,000 bus testing was actualy used in New Y ork system,
in New Y ork software package.

MR. SOBAJIC: Just acomment. Intermsof the
Sze and how to handle that, | think this dataissueis
redly a considerable problem. EPRI has been working on the

sudy cdled the rdiability initiative in the last two
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years, and that involved the analyss of the Eagtern
| nterconnection.

So the sze of the sysem donewas | think going
up to 90,000 nodes or buses. And | think the system was
able to handle up to 40,000 contingencies -- that means
outages. But the key problem was to get consstent data
across the Eastern Interconnection. NERC has certain
systems that take into account like generator outages, and
they are kept under the same rules, what they mean, what is
the outage? Somebody has to specify, when to record it,
when not. However, for the transforms for the lines, this
goesdl over the place. And aswe were going and working
with dl security coordinators and with the entire Eastern
I nterconnection, that was ared chdlenge. | mean, running
aprogram, of course, it isaproblem. But | would say
nothing in the magnitude of getting the data

And as you know, as people say, garbage in,
garbage out. Y ou can eventualy have the pardld

processing and everything ese and run it, but it's

worthless, you know. That's something that perhaps you guys

can think about. Y ou know, how to unify this, | don't know

if theword "standard” is gpplicable there, but unify the

way how to gather the data to mean the same thing.
CHAIRMAN WOOQOD: There's something we haven't

talked alot about, and that's security of the systems,
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cyber security. And I'm trying to remember in ERCOT. Is
that al hard wired back and forth, or isthere still some
Internet usage that people can use to do their scheduling
and settlements?

MR. DOGGETT: They ill use Internet to do some
scheduling.

CHAIRMAN WOOD: What'sthe plan for M1SO,
Roberto?

MR. PALIZA: We dso have Internet access. We
use encryption in order to make it alittle more secure.
But definitdy, that's an issue.

CHAIRMAN WOOQOD: What levd of encryption would
you all beat? 128 or?

MR. PALIZA: I'm not sure.

CHAIRMAN WOOQOD: Andy, what areyou dl doingin
PIM?

MR. OTT: For market systems, we have the
Internet. We dso are working on dedicated private networks
for our customers. They foot the expense and we --

CHAIRMAN WOQD: Right.

MR. OTT: The other, for rdigbility suff, of
course, that's dl dedicated feeds from the generators
themselves.

CHAIRMAN WOOQOD: And those really don't overlap?

What kind of security issues should we be aware of aswe
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kind of gtart to talk about standard market design and
trying to make these very user friendly for wholesde
customers and the like? Wheré's the friction place between
avery secure system that's impermesble to, you know, cyber
nuts and something that works very well for dlowing alot
of people to be participants in the system?

MR. OTT: Again, | think using the Internet to
get the scheduling dataiin isredly just away to get in.
| think on our side we have to make sure that we have
bulletproof systems, isolation from the Internet. Our EMS
can't touch the Internet, for instance, and things like
that. So | think on our end, we just isolate the
reliability systems from the externd effect o if there
would be something in there, it would only take out that
part of the system.

| think the concern on our side aswdl asyours,
you know, obvioudy back-up control centers with redundant
communications. If you come around PIM, we have alot of
congtruction going on right now to ded with those issues.
Andin generd, | think the RTOs are probably dl in the
same boat. The heightened awareness has caused us dl to do
that. I'm not sure that would be a requirement for you to
mandate that, smply because | think our own members would
mandate thet for you, if that's your question. | think in

oenerd we have --
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CHAIRMAN WOQOD: | just want to actudly
understand better. | don't know if any of them are
mandated.

MR. OTT: Inour case, weve put alot more
emphasis on obvioudy the physica security and the back-up
center. We don't really have a back-up market center, and
we have a project responding to create one. We have two
different projectsthat are in front of our members now.
Actualy the members just gpproved the cold back-up side,
"cold" meaning awarm onewill get up within 24 hours. A
cold one may take a couple of weeks.

The point is, we're looking at doing that
obvioudy in our interaction with other RTOs, we could use
each other as back-ups, too, and | think that's something

dsewell ook at.



CHAIRMAN WOOD: Guillermo?

MR. IRISARRI: Thank you. Of course, security is
avery complex and extendve topic, and it isvery hard to
addressit very quickly. There are many issues related with
that. Inthefirg place, there are two independent sources
of insecurities. Onewould be, say, arogue hacker getting
into asystem. Let's put that aside for the time being.
Let'stak about the market participants. Y ou still want to
make sure that every market participant is certified to
access the system. So certification is a big important
topic that has to be consdered.

The Cdifornial SO just recently issued a request
for proposd for a new auction syslem and in that request
for proposds, one of the most Sgnificant topicsis
certification of market participants, and the vendors have
to provide the appropriate tools with encryption of 128 bits
or even higher.

The second thing thet isimportant is vdidation
of the customers, vaidation of the market participants,
credit vaidation. Should they be deding in the systems?
It'savery, very sgnificant issue, and we have very recent
examplesthat attest to that.

Then comes the issue of communication systems.

Do you have, for example, do you use the Internet or do you

have independent communication systems to provide the data?
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Many of the large utilities out there, for example, utilize
their own independent frame relay systemsto enter day into
IDC or for tagging purposes. Tagging is supposed to be
through the Internet because it's totally open, but you

dill have to dlow for the possibility of for reliability

reasons and security reasons, many companies utilize their
own frame rdlay systems, and we have to incorporate those.

Of course, you have to provide the standard
protections which are the so-cdled firewalls that dmost
any computer system has, firewdls and routers that are able
to filter out, for example, undesirables |P addresses. For
every customer thet isvdid, thet is certifiable, you will
know from where their messages are coming. |If you find an
| P address coming from somewhere that you cannot recognize,
you smply do not dlow datato comein from that, and so on
and so forth.

Soit'sahbig topic, very important, and it
should be addressed properly.

MR. CHEN: | think security as an issue hasto be
addressed serioudy. One observation. ABB has done alot
of market systems around the world. It'sinteresting to
note that very often the highest security requirement is not
dwaysin U.S. It'sat those projects outsde. And they
have much higher requirement on the security, for whatever

reason.
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And again, the security issue are two issues.
Oneis access to the system, which has been mentioned. The
second issue which we aso have to make sureis addressed is
we have away to identify who you say you are. If you say
I'm X, Y, Z, what isaway to provethat? And when you
submit abid, how can | associate the bid with this
particular person and make sure that it's a positive match?
And there are standard softwares, and there are standard
infrastructure there.

So from technology, point of view, there are
means to achieve security. It isthe willingness or the
demand from FERC. Probably you should address thisto say
here. Thisiswhat we think the level of security, whichis
arequirement. Otherwise, the incertive from RTO point of
view, from customer point of view may not be that strong.
Because security islikeinsurance. And you cannot see

direct benefit when you spend the money.

CHAIRMAN WOOD: What would you propose, then,

that we say in that regard?

MR. CHEN: | would first do asurvey of the
generd security requirements around the world on smilar
systems and then to make ajudgment if the leve of security
we today are doing isthat adequate enough? Isthere any
risk? And from there, make ajudgment.

MR. SUN: [n addition to the access security
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issues, | would just like to bring up from a broader
prospective security, data availability is dso important.
And data availability today for the larger RTOs, quite often
we depend on data being tranamitted to the RTO from
subordinate transmission operators or their lower
subregional EM Ses.

The notion of data have been routed through
exiding legecy systems presents athreat. So having amore
available direct data access at the source of the data
through substations so they become a data server servicing
not just necessarily the existing transmission operators but
aso RTOs or other retail access providersisthe direction
| think we should be looking at.

The other topic is the notion of redundancy in
control centers. We classicaly have been looking at a hot
or cold standby or primary dud backup. Butit'saso
possible to operate in the cold primary mode. 1've seen
some stesin NEMCO in Audtralia where the two control
centers, one in Brisbane, one in Sydney, athousand
kilometers apart, at any ingtant in time, both control
centers are controlling part of the system. So the notion
of having congtantly operates on dert and properly trained
provides aleve of security that's dso useful to us, and
the technology exigts today to do that.

MS. FERNANDEZ: Why don't weturn to afew
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questions from the audience?

MR. SINGH: Yes. Hari Singh from PG&E Nationd
Energy Group. One particular areaof SMD that interests me
is the day ahead market, and in particular the use of
security congtrained unit commitment let's say using
Lagrangian relaxation, as Dick dluded to in his opening
remarks.

It's very interesting that if you go to a super
RTO and increase their size of the problem, many of those
concerns associ ated with nonconvexities tend to go away. So
you get solutions that are more religble. But at the same
time it becomes more difficult to find the solution in a
reasonable amount of time. So | would like to hear from the
experts on the pand, the vendors, if they believe that such

asolution is feasible for a system of 30 to 50 thousand

notes, as would be the case in the M1SO or the M1SO and SPP.

And if not, then the choices are basicdlly to have perhaps a
different design for the day ahead market or to say that
RTOs cannot be more than a certain Sze. Thank you.

MR. IRISARRI: Certanly the unit commitment is
one of the most complicated problemsthat is faced by the
vendors and the utilities because of its solution. Yet it's
one of the most critical ones, because is the so-called
resource scheduling system for therma systems. I'm not

even going to address here the even more complicated one,
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which is the hydrothermd scheduling.

But anyway, looking & a system the Sze of the
Midwest 1SO, once again, where you have 30,000 buses and
45,000 branches and you have maybe 2,000 to 3,000
generators, not dl of those have to be considered in the
commitment because many of those are precommitted. But the
number of generators to consder in the commitment, if that
were the case, would be staggering, would be too large.
There is no expertise yet that shows how to solve the unit
commitment problem on systems larger than 300 generators
thet is efficient and can solve the problem for the next
day.

One of the largest systemsis PIM.

MR. OTT: We have 600.

MR. IRISARRI: Wdll, even 600 generators, it's
not even close to the 3,000 that will be needed at Midwest
1SO.

Now the other issue is, do we redly need to have
the unit commitment as part of the sandard market desgn?
| believe -- thisis my persond opinion here -- that the
generator providers, they are the ones who do the
commitment, and they bring their bids into the market and
then the role of the RTO would be the digpatching through
time for the next 24 hours, for example, of those units that

have been previoudy committed by the market participants.



The so-cdled dynamic dispatch, which isthis
problem that I'm dluding to, that is afeasible problem.

Y ou can do adynamic dispatch with network congtraints that
will respect branches and flowgates over aperiod of 24
hours and in addition, you can put congtraints such as
reserves, which this morning we heard how critical they may
be, because you run out of reserves before you run out of
capacity, you can put those congraints in the dynamic
digpatch, and it will be ableto solve. And it ssemsto me

a least that that's areasonable topic. Of courseit'sa

topic of discusson. It will be nice to hear what the other
panelists have to say.

MR. ONEILL: Can| add something? The issue of
the unit commitment in the day ahead market is Smply not
just anissue of cdculating the optimd solution. The unit
commitment over amarket the size of the Midwest is probably
not a huge consequence to the Midwest. Buit for the entity
that didn't get committed when it should have been
committed, it'sabig ded.

And the other thing is, isthat what we have seen
isthat if you don't give people the opportunity to bid
their startup no load cog, they have to game the market,
becauise they can't expressther true cost in the market and
they haveto gameit.

And then they have aready made excuse when we 0o
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to do market power mitigation that they had to do what they
had to do, not because they were trying to exercise market
power but because they were trying to fit themselvesin.

Y ou know, they were asze 12 foot trying to get into asze
8 shoe. And they had to do some very extraordinary things
to make that happen.

So that theissue is not whether or not the
optima solution of the entire Midwest is off by ahdf a
percent, but it's one of the two primary drivers, in my
opinion, of the RTO market design, and thet isrdiability
a areasonable cost, and the ability to mitigate market
power without awhole lot of gnashing of teeth and strange
explanations of why people did things that they did.

MR. SUN: I'd like to comment on Hari's question
on the philosophy of who should make commitment decisions. |
think thisis one areawhere | think SMD as a platform must
support full commitment. At the same time, it does not
imply every participant must utilize this fegture.

Then asfar as running a unit commitment problem
is concerned, I'm very concerned with what's going to happen
in the West when were dedling not redly just with
scheduling the units, but we're dedling with scheduling the
fidd in the form of order, and that'saleve of complexity
we should be cognizant of.

And asfar as running the unit commitment
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problem, | think it is, one, automaticaly more difficult
than the SCED. SCED with the digpatch problem, as Guillermo
was saying, it's quite manageable. UC is complex, but what
we have dso seen in smulaing in the PIM case expended
Northeast case, the amount of sdf-committed unitsislarge.
And that reduces sgnificantly the problems that we may see
from cdassca unit commitment. Of course it introduces
other complications. But overdl, | fed that when we look
a these large systems, it is not a number crunching
capabilities, nor in fact the dgorithmic limitations. It
is the ability of the people to manage to put agood
judgment on these artistic decisons. If you do not have a
sense of the Sze of the region, the business process
becomes more challenging than actudly reading the numbers,
finding the numbers out themsdves.

So inthe case of PIM, we find the ability for
PIM operator to understand the system is quite managesble.
Now I'm not sure in the case of expanded footprint of the
RTO Wes from BC Hydro down to the middle or in the expanded
Midwest ISO if Smilar expertise exists or amilar busness
process exigs.

MR. AMATI: Marty Amati, Niagara Mohawk. |
should say as of aweek ago, of the Nationa Grid Company.
Weve heard alot of talk about standards today. | just

wanted to brina in the December 19th FERC order which cdls
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for the industry to devel op an organization/processto be a
dngle one-stop shop for developing the business practice
standards.

And weve dso talked alot about standards today
which | think cover the gamut of business practice
standards, software design standards and perhaps data

transfer sandards that fal b ow the threshold of what

would be consdered market transfer information. So | guess

| would like ether the pand or the Commission
representatives to perhaps comment on what is the
understanding between what that March 15th filing has
atempted to do versus what we're trying to do herein terms
of defining sandards for software implementation. Isthere
an overlap or are they separate or if they do overlap, how

do they overlap?

MS. FERNANDEZ: I'm not sure we know the answer.

| think it's probably something that in seeking to have a
standard- setting organization that we got into alot of
discusson today, as you said, in terms of certain things as
to what sort of the overdl benefits of having a
standardized market desgn and dso if there are certain
costs and implementation benefits to having sandardization
in the software or data models, whatever.

And asto what that has done with a standard-

setting organization or done in a standard market desian
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rule where the Commission encourages sandardization is
probably till an open question.

MR. SHANKER: Roy Shanker. Hari isbeing polite,
50 I'll ask his question again, because it's very important
and we didn't get an answer. Y ou are going to make some
important decisons soon about structure and szing for RTOs
with M1SO and Alliance, Northeast, some sorts of
consolidation.

A key dement of areasonable market designis

going to be atwo settlement system with aday ahead market.

We're going to need that for both market power issues, as
talked about, a0 to eiminate some gaming characteristics,
and aso to get areasonable and consistent market for
clearing and transmission rights across the entire area that
were deding with. Those will come out of the first
Settlement.

If the vendors today are saying | can't talk
about larger than 1,000 generators, we ought to hear it,
because | don't think we want to Sgn up for athree-year
investment process for the RTOs to be funding their
development of new software. | thought that's the kind of
thing that we were here to talk about today.

And | haveto say to me, it'sinconceivable that

you guys have not benchmarked on larger systems and seen

what vou could do. You may for proprietary reasons not want
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to answer thistoday. That's a separate question. But
somebody here has to feed into the Commission the ability on
what's the scale for a day ahead process? What's the size
of aproblem we can handle, and what can we do
redigticaly? Because otherwise, were spinning or whedls,
because if we can't get an SCUC that works reasonably for a
conggtent, stable solution, then we ought to be rearranging
the priorities that the Commission is seeing about
sandardizing a design and scde of the RTOs.

| mean, Hari's question is exactly on, and we
need an answer. So if you don't want to answer here, that's
fine. But the Commission needs to get this answer someplace
right away.

MR. CHEN: | don't think that there is a short
answer to your question. But at the same time, I'm not sure
| understand your concern a this point. What | would
suggest is | would contact you offline and we can discuss
thisfurther. 1'd be very interested to discussthis.

CHAIRMAN WOOD: What he's saying, though, iswe
need to know. Standardizing -- | think, Roy, to answer your
question, | think standardizing can happen with 15 RTOs.
But the question then becomes if were going to standardize
down to a certain level and pass the baton off to maybe six
or saven of you guys to then trandate that into the

detailed operatina protocols and then use that to build
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software to make that dl happen, then is there amaximum
Szethere?

| mean, you described some numbers with quite a
few zeroes on them asfar as how you're making the M1SO
software issueswork. Doesthat presume a certain more
samplified market structure than maybe one that Andy and
them live with, or doesthat kind of say, yeah, we can go to
locational margind pricing with the day ahead market and
yada, yadathat we've talked about for the last Sx months,
and we can do it from a software perspective across SPP,
MISO, up to Manitoba over to maybe the Alliance companies?

MR. IRISARRI: There are afew assumptions.
Indeed, everybody has to make assumptions at one point or
another. | mentioned earlier that the modes that we have
developed and tested with very large scale problems assume
the linear gpproximation, was aDC mode for say the auction
and even and the security constrained dispatch.

CHAIRMAN WOOD: What are the hazards of using --
of making such an assumption?

MR. IRISARRI: Earlier it was mentioned by Ongun
and others that the AC modelsto even begin to solve for the
large systems that we are required to implement here on the
order of, say, 40,000 buses, isadmost impossible.

Let me give you an example. The NERC IDC today

uses amode that is created by a NERC committee, the Data
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Model Working Group. That modd has exactly 35,000 buses,
40-some thousand lines. That power flow isin most casesa
nonconvergent power flow. Now the IDC does not need a
converge solution to do its calculations, becauseit'sagain
based on the linear model. So we only use the configuration

of the Eastern Interconnection. But we don't have to use

the voltage, which is the complex part of computing with

these programs.

As a conseguence, the decision isto gpproximate
down to the so-caled DC modd. Now | can just define the
DC modd if needed. It's not the issue right now here.

CHAIRMAN WOOD: Just explain to me, what do you
lose by going with the DC modd versus the AC modd?

MR. IRISARRI: There are afew thingsthat you
lose. Firgt, you lose the impact of voltage, the so-cdled
voltage reective power. You losethat. You cannot smulate
that withaDC mode. And there's certain equipment you
have to make approximations. For example, SVCsisvoltage
control devices, are very nonlinear. DC lines. Y ou cannot
mode them in the same amount of detall that you would mode
them inthe AC gpplication. Phase shiftersis the other
one, the other device that you haveto do certain
gpproximeations.

So you lose -- virtudly every nonlinear piece of

equipment, fax devices, is difficult to Smulate. However,
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| contend that for the types of problemsthat we are dedling
with, the long-term problem, certainly most of thet is not
needed. Even the security constrained dispatch and red
time security constrained dispatch may not need that. Asa
matter of fact, it is not necessary because of dl the
complexities that have been addressed here earlier today:
Data volumes, data qudity, modeling issues for that system
Stes.

So if we accept the premise that the DC or linear
modd is sufficient, then | agree that we can solve problems
such as the security congtrained dispatch and even the so-
caled dynamic security congtrained dispatch over a period
of 24 hourswith dl the network congraints, red power.
And even some gpproximations for the voltage. It might be
possble to do externd iterations, assuming that you can
get agood power --

CHAIRMAN WOOD: You can do that for how big an
area?

MR. IRISARRI: I'm assuming that we will be doing
that for a system of the size of the MISO, RTO, so 35,000
buses, covering essentidly the geographicd areathat you
described before.

CHAIRMAN WOOD: Andy?

MR. OTT: Judt to put it into perspective, in PIM

weuse AC, thered detailed AC modelsin thered near term
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for the rdiability operations. That's like, you know,

every minute, moving ahead every 15 minutes. So we look at
the very detalled voltage device and everything ese, the

full AC modd.

For dl the market systems and for the security
congrained economic dispatch in the near term, the five-
minute pricing caculation, e cetera. All that isalinear
modd. It'sdl linearized. And in the forward auctions,
the transmisson rights auctions and dl the markets. And
esentidly, we take dl of the voltage congraints and put
them into the linear modd.

Agan, amarket sygem isredly just making sure
that you're physicaly feasble from amarket perspective,

you're financialy adequate.

CHAIRMAN WOOD: What MISO'sdoing is proposing

that thet five-minute function be done at the umbrellaleve
but that the control areas would do the four-second or
whatever the intervals are. Now would they dso, like what
Andy's describing, on the very short term, do that?

MR. IRISARRI: Yes.

CHAIRMAN WOOD: An AC modd for that control
area?

MR. IRISARRI: Yes Thered time modd whichis
the Sate estimator, it's afull-fledged state estimator

with AC implications and dl that. That provides the base
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case data to do the market gpplications. That is,
caculations, security constrained digpatch, LMP
caculaions, and LMP cacultionsin the short term. For
those, LMP cdculations, you use alinearized modd.

MR. OTT: Andit's sufficiently accurateto --

MR. IRISARRI: It isdefinitdy accurate for that
purpose. And the action, which isthe other issue, it has
to be revenue adequate, | agree. But for that, again, the
DC modd is plenty sufficient.

Y ou can incorporate some gpproximate voltage
restrictions, but then you have to make more gpproximations,
and sooner or later, the series of gpproximations are not
ganing you much, perhaps even hurting if you are not
careful.

CHAIRMAN WOOD: Do the other vendors agree with
what you just heard?

MR. CHEN: | agree with that in generd. The
performance of the software depends heavily on the
assumptions you make. You can actudly change the
performance by fact of time. One exampleisAC and DC. We
have to make sure that when we make assumptions, we know
what the level of error were dedling with. Most times --
and I'm speaking from experience of ten yearsin looking at
the old EMSindustry -- people tend to be very dtrict on the

software accuracy. They nedlect the data accuracy. If vour
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dataisonly 2 percent accurate or the accuracy is a the 2
percent level, you can make alot of assumptions.

So to come back to the question, unless we know
what kind of assumptions we can make, they obvioudy have a
concern. It'sdifficult to precisely say what kind of
performance we can deliver. However, in generd, | would
say that the software performance should not be abig
concern in the overdl market design. There are severd
factors. Number one, the computer power increases every
year by afactor of -- theré's astandard, Moore's Law,
about this one.

So if were designing a market model today and
limit the market modd because of computation power, three
years later the problem is ill going to bethere. That's
number one.

Number two, we redly have to look at what kind
of accuracy we need. We're not going to look for the
perfect solution which produces no vaue. That would be my
comments.

MR. SUN: Roy, before you answer your question, |
will aswer your question more explicitly. But before |
answer thet, | do want to confirm that we are in full
agreement with the assessment of AC versusDC. Ina
nutshell, you don't lose awholelot. Y ou lose nothing by

going to AC in amarket. 1'm not stickina my neck out



pretty far on that one and be very explicit. Thetoolswe

use are AC based tools. So in the future, as the market

finds out that we need to go to AC, you go to AC. We're not
developing AC-specific tools generdly spesking. The AC
tools from EMS are there. We chose not to use it because
thelossisminimd. That'sthe smple part.

The hard part of Roy's question, how big istoo
big for unit commitment? | will point to that question.

And | think the way to answer that question, a the sze of
the Northeast region, we're very comfortable.

CHAIRMAN WOOD: Define Northesst.

MR. SUN: The Northeast asin PIM to New England,
that sector. So 1,000 generators. Quite comfortable with
it.

CHAIRMAN WOQD: Comfortablewithit that it is
not a problem?

MR. SUN: Itisdoable.

CHAIRMAN WOOD: Due to the unit commitment issue
orjust --

MR. SUN: Right. Wdl, let's sart with security
congtrained ED is no problem. Going to 50,000 buses. |
mean, if you look a order of magnitude. Fifty thousand
buses for security congtrained ED and security analysisin

generd isnot an issue, in terms of computation.
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Unit commitment is more complicated, and | will
not go into details a this point, but it's a more complex
problem. But | think today what our experienceisisup to
athousand generators. Let'sjust say athousand
generators.

But you redly should ask the question: why do we
run unit commitment? What isit that we need? And | think
the thing we redlly need is, should we look at the notion of
apool settlement sysem? It brings forward to the
participant a mechanism to hedge, as far as how much you get
exposed to red time.

That's one purpose. The second purposeis, it
bringsinto the market operator, the physica operator, a
sense of have | got acapacity for tomorrow? If | don't
have enough today, my generation mix is not right; | may be
stuck. So we give the guy aday-ahead process to get that
capecity in.

A pool commitment, a commitment by looking at the
scheduled on-line capacity, provides a very good mechanism
to get that capacity. But it's not necessarily the only way
to insure that capacity that's available in the day-ahead
market, in the day-ahead time frame.

Soif | look at MISO'sday 2 modd design, aswas
in ERCOT's current operation today, there is a day-ahead

activity. Itismarket-based. For that market mechanism we



secure additiona capacity to assure the red time system is
vidble. That to meisfundamentd. That we cannot give,
Thereisno give on that.

MR. SHANKER: Just to follow up on that, the last
part isindeed the question | want answered. Just to
clarify: what you heard in pieces, the discussons on AC/DC
issues were principdly for red time. My persond feding
IS I'm more towards comfortable with the DC characterization
of certain things, so I'm fine with that.

Some of the other things you heard were auction
related things about the rights in the sysem. Those are
lesstime-critical. Those can be aweek. The onething we

arefocudng on in the last answer is something where we

have maybe afive to 12-hour window, which is how we commit

the system aday ahead. For just the reasons you discussed,
it'sacritical market hedging and security instrument, and
if athousand isalimit -- and | want bigger; | think
anybody who's heard me here in other contexts knowsthat |
want as big asystem aswe can -- but if athousand starts
to be alimit, I'm not as hyped as Dick is on optimdity.
I'm more for Sability.

If we can go larger and end -- he knowsthis,
because he heard me ydl a him once aweek about this-- |
can live with a suboptima, day-ahead commitment as long as

every time vou run, we oet the same result so people can
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make proper investment decisions on replicable systems.
Itsfine. Butif you're sarting to say athousand or
1500, the Commission needs to be conddering carefully how
srongly you push SPP, MISO, Allianceto being inasingle
piece, because you may be setting up something where you're
going to price them out of the ability to have important
hedging and security tools.

That'swhy it'simportant. The decisons --
there are structural formations of the market decisons
taking place now. It's not standardization. We know what a
good standard designis. It'swhat are the coditions, you
know. Will SeaTrans and Great South join together? Will
the Alliance become part of PIM? How far do you push those
things?

If it'sathousand-generator limit, it has
practica implications. If it'stwo or three thousand, it
has probably not very many practicd limitations, and we
don't need to worry about it.

MR. SUN: | would liketo clarify. | did not

imply athousand isalimit. What I'm saying is a thousand

MR. SHANKER: -- which iswhat you're comfortable
with.
MR. SUN: We should also look at al the market

systems.
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MR. SHANKER: What I'm saying isit would be nice
for people to be experimenting bigger.

MS. FERNANDEZ: | guesswhen you're saying a
thousand is your comfort zone, what kind of fedling do you
get when someone says, two thousand is the scope of the
proposed RTO? Isthis something where we don't have
experience but we have confidence we can do this, given
technology? I'm not confident we cando it.

MR. SUN: | think we should look at actudly
going into the physics of the system. If | look &t the
northeest, traditiondly it'satight pool. A lot of
commitment decisions used to be made by a PIM-like
organization. If were heading west a bit, it's not clear
if we offer pool commitment as an option. That's a chance
for the playersto use. How many will useit?

Soif two or three guys useit, everybody eseis
now scheduled. It'snot anissue. But if everybody uses
it, how should we guess?

That'swhy | think, just be aware in the unit
commitment processthereisaleve of heurigicsinvolved.
Wecdl it by fancier terms, but it's not as clear-cut asa
linearized LP solution. We survived, we improved.

When we gtarted first working with unit
commitment as an industry, a unit'sagood-szed utility.

Then we said, well, what's 500? Wetook an order of
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magnitude jump and we survived that jump. That didn't give
us heartache, but we worried for afew months.

Now we said, were going to do athousand. We
thought that was pretty hard. We worried for afew weeks,
and it wasn't that bad.

MR. OTT: Just to clarify, the Northeast RTO
smulations that we were doing, we got data from New Y ork,
New England. David was the vendor we were using to do the
unit commitment andyss. Soit's actudly probably hedging
more towards 1200 or 1300 actually, but whatever.

In the results we were seeing, when he says he's
very comfortable, he meansit solvesin reasonable timeto
where we could sill meet afour-hour requirement to clear
the market with probably timeto spare. So when he says
he's comfortable -- sance I'm your customer | can say this
-- the paint is we have experience that we can do a unit
commitment across an area including about 1200 generators
with easg, if you will. | use the word, with ease, in the
sense of it can fdl wel within my time frame for dearing
the market.

| think the reason we can't say, or at least we
haven't tested 2000 or 2500, so | don't know the answer -- |
can't say that | know it will be done in twicethetime. So
a this point, the best | can giveyou is, 1200 seemsto

work, and yvou know, | mysdf, if | have enouah spare
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research money, will continue. But a this point, I'll
encourage these guysto try.

MR. SUN: We are continuing. The number of
generators has much more profound impact than the number of
buses. It'sthe number of units that matters.

MR. OTT: One other areawere looking at isa
hierarchicd structure. At PIM we feed up from -- you go to
adngle market. If you had some kind of limitation we
could get into hierarchica commitment, where you do two and
coordinate them. So | don't know that | would get too
excited about reducing tail-end design because of software
a this point.

CHAIRMAN WOQOD: Glad we asked.

MR. IRISARRI: Unit commitment isavery
complicated tool that can be used in many ways, and | don't
know here when we say, unit commitment -- it's not clear to
me exactly what they mean, to be frank. If the unit
commitment is used as a hedging tool, and you include dl
the congtraints that should be included in Startup times,
shutdown times, minimum up-and-down times, emissions
congraints, different types of reserve congraints, fue
condraints, crew congraints, and afew others, then you
will not be able to solve the very large problems with a
thousand units or so with current technologies.

If on top of that, vou add the network, and the
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network is an dl-encompassing network covering areas as
described earlier, it is much more complicated. The
security-congtrained dispatch becomes a sub-problem of that
very complex problem.

Now generation producers are not interested in
network congtraints. In redity, they can sudy them to
hedge their bids and to be ready to ded with those.
However, an IS0 of the sze of the Midwest ISO isvery
interested in making sure that al of those condraints are
met, and that the units are digpatched, to say the least,
satisfying those requirements, to be able to compute the
adequate prices and give the right Sgndsto the market.

So | don't know exactly what is meant here,
becauseit's avery difficult problem. The unit commitment
that | know is very difficult.

MR. OTT: The unit commitment were referring to,
just to complete the discusson, is the one with dl the
tempord condraints, where you have the min run times, the
min down times, and al those condtraints.

MR. ONEILL: It doesn't include crew
condraints.

(Laughter.)

MR. CHEN: It'sin the format of up and down over
atime period.

MR. OTT: Anvway, it doesinclude that, and we
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have touched on it.

MR. SUN: No fish congraints.

MR. ONEILL: Unlike Roy, | am very confident
that you folks and your compatriots can rise to the
chdlenge.

MR. CHEN: | think what isimportant here is not
just those congtraints of down time and up time. The true
condraint, as was mentioned earlier, is the network
condraint. It'sthe security congraint.

Y ou have to have a unit commitment that can
resolve these not-vaid network constraints, so the network
does play abig part in the solution. And that isthe
biggest, most expengve part of the solution.

MR. ONEILL: If thingsredly get tough, well

put Fernanda back in the game.

MS. FERNANDEZ: You'e ruining my ability to end

thisby 5:00.

MR. SHANKER: Onelast question. Thisisagan
to go to what Dick said.

| think | can see doing what Andy said, a
hierarchica approach, things like that. The problem | have
-- | mean, | can come up with about half a dozenways to
solveit, but | have no idea how stable the solutions are.
| have no idea how stable the margina costs are, and |

probably think I'd want to st and talk with a aroup like
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this about maybe redesigning the way we did the ICAP market
if we were going to change this kind of commitment project.

Because suddenly, peopl€'s assurances, the
variances that they face in revenues -- the whole risk
sructure starts to change alittle bit. And you might want
to do things differently.

So Hari's question was, if we have this kind of
congraint, might we want to change the market design? |
think the answer is, if we have large, day-ahead SCUCs that
are sable, that look like we have now, we can do the
northeast, et cetera-- I'm red happy with the market
design we have for the standard market design. If we start
going and weskening the ability for stable, predictable
prices, maybe with large excursgons on margind prices for
unstable commitments that are il reliable security-wise,
we may want to rethink other parts of standard market
design.

I'm not saying not to do it. | don't want you to
do thisand find out we have such unstable day- ahead markets
in terms of replicability that we're putting people out of
businessthat are risking hundreds of millions of dollarsin
capitd investment.

MS. FERNANDEZ: | think I'm going to let him have
the last word.

It's been aoood pand. It'stimeto co. Thank
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730
you dl for participating today. Jugt afind reminder: if
anyone heard something that they fed the need to comment,
you can file commentsin RM01-12.
Thank you.
(Whereupon, at 5:05 p.m., the meeting was

adjourned.)



